The Drill Press attachment 
converts the famous Heavy 
Duty Hand Grinder into a 
sensitive type Drill Press that 
is ideal for the Model Maker 
or Master Craftsm: 
ing, routing, ve 

y other operations may 
be accomplished with ease 


and pree and 
the 
ground 
working surfaces of the table The Grinder Kit pictured above sets a 
and base insure production new standard for usefulness and genuine 
of speedy and accurate work economy. It features the Famous Heavy 


—and there Duty Grinder and a hand picked 

power in th ment of twenty-eight of the most v 

so you don't need to worry cutters and other accessories, packed in a 

about stalling. heavy guage, handsomely finished, steel 
box. 


ACOMPLETE MODEL 
MAKERS WORKSHOP 


AMERICAS FINESTAND 


MOST OISTINGUISHED 
HAND GRINDERS 


Here for the first time you have a complete practical 
set of accessories and a power unit for driving that 
enables you to do any type of model making. Powei 
delivered in abundance by the Heavy Duty Grinder, 
makes it possible for you to use the complete Model 
Makers Workshop in a confined space—with po 
assurance that you can do precision work. Send your 

jer today or write for full information. 


Here is the Famous 3049 
Heavy Duty Grind 
universally acclaimed 
by users everywhere as 
the most powerful, 
speediest and smoothest 
running Grinder forall 
types of work. e 

new accessories listed sas fine, delicate work with 
here a mew field is out’ tiring your hand. 
opened to Model Mak- ‘The Lathe pictured above using the Heavy Duty The abundance of speed 
ers and  Craftsmen— Grinder has plenty of power to do real work—In produces a clean, fin- 
makes wood. turning, fact you'll be amazed to see how you can take full ished cut and the power 
drilling, routing, shap- size cuts without stalling it. It's ideal for all types —17 watts output— 
ing, carving and many of Model Making. An unlimited variety of parts eliminates the constant 
other operations easy to such as maste, spokes, wheels, pulleys, etc. can be aggravation of stalling. 
accomplish. Better re- turned to size with speed and precision. The high It’s tops for all around 
‘ultsate obtained faster speed provides smooth Sinished cuts on wood or ork ‘and those “hard 
and easier. Plastics. to get at” places. 


DURO METAL PRODUCTS CO 
DEPT.HH2-2649 N.KILDARE AVE. CHICAGG.ILL 


is ideal for free hand 
use. It's light in weight 


only 12 ounces—com 
pact and fits the hand 
perfectly. The design 
ind perfect — balance 
make it ideal for doing 


Lens 
Grinder 


50 
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You’ve hoped for it! 
Now the day has come! 


The Harvard Classics at a price per volume 
Vg the cost of popular fiction! 


VES! It's absolutely true! Now you 

Ga_own DR. ELIOT'S. FIVE- 
FOOT SHELF OF BOOKS at a price 
per volume 34 the cust of current popular 
Sutin! Never before in the history of 
these world-famous books have they 
been offered at a price so low! 


‘DR. ELIOT'S FIVE-FOOT 
‘SHELF OF BOOKS 
(THE HARVARD CLASSICS) 


Dr. Charles W. Eliot, president of 
Harvard University for forty. years, 
made ic a vital part of his life's work 
to assemble this superb library. As 
he ‘hinself Has suid, “IN THESE 
BOOKS ARE THE’ ESSENTIALS 
OF A LIBERAL EDUCATION" The 
prcenr tice places. DR. ELIOT'S 
IVE-FOOT SHELF OF BOOKS 
Within the reach of every aspiring 
person in America! 


HERE IS THE GREATEST 
BOOK BARGAIN EVER OFFERED 


In this magnificent library are gathered 
he greatest writings, the cream of the 
genius of mankind. Buying these 
treasures separately would cost a stag- 
gering sum! Brentano's, one of the 
Lirgest firms of retail booksellers in 
the world, recently stated that for only 
the partial contents of The Harvard 
Classics, in ordinary eloth-bound edi 
tions, the cost would be $402.00! Yet 
you can have this marvelous set, beau- 
tifully printed, handsomely and uni- 
formly bound, for less than 10% of 


aera 


‘THIS COUPON ENTITLES YOU TO FREE BOOKLET 
P.F.COLLIER & SON CORP., 250 Park Avenue, New York 


This beautiful new Library Edition 
of The Harvard Class peice yee 
the complete contents of DR. ELIOT'S: 
FIVE-FOOT SHELF OF BOOKS. 
id word, every line, every P 
graph, every illustration is here! In- 
cluded are the Daily Reading Guide 
and_the unique General Index with 
its 76,000 entries guiding the reader 
to an acquisition of world culrure— 
supplying the fundamentals of a col- 
lege education. 


OWN THESE FAMOUS BOOKS 
FOR FIFTY CENTS A WEEK 


‘Take advantage of the most liberal 
terms ever offered in the history of 
these fifty incomparable volumes! For 
an initial payment as low as $2.00 you 
may have this complete set delivered 
to your home with all shipping charges 

repaid. BUT YOU. NOT 

ELAY! THESE PRICES MAY 
HOLD FOR ONLY A LIMITED 
TIME, THEREFORE, WE URGE 
YOU TO ACT AT ONCE! 


‘THIS BEAUTIFUL BOOK FREE 


The famous ligtle book, “Fifteen 
Minutes a Day", furnishes you with 
full information about The Harvard 
Classics. Itgives Dr. Eliot's own plan. 
Of reading—is packed with helpfi 
practical information! You really can’ 
afford to miss owning this licele gem 
of literature! It will be seat you free, 
postpaid and without obligation. Sim: 
ply fill outand mail the coupon below. 
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“1 WAS TRAPPED [NA 


GLAZING INFERNO!” 


A true experience of MRS, LILLIAN POKEDOFF, Brooklyn, N. Y. 


“AN OMINOUS, 
CRACKLING NOISE 
awoke me the first 
night I was visiting 
in a strange farm- 
house,” writes Mrs. 
Pokedoff."Choking 
and coughing from 
smoke, I groped for 
the bedroom door 
and staggered out in- 
to the hall. 


“IN THE THICK, BILLOW- 
ING SMOKE I couldn't 
locate the stairway. 
Then I heard a muffled 
shout from below and 
a beam of light bored 
through the darkness, 
showing me the way to 
safety. 


a pee 75) veel 
“| STUMBLED DOWN THE STEPS just in time—for a kerosene tank exploded 
and the house burned to the ground! I sincerely say that I owe my life to those = 
powerful and dependable ‘Eveready’ fresh DATED batteries! Pekar 


Signesy 7) Zh. Ohaty” Barren 


FRESH BATTERIES LAST LONGER... (G04 for she DATE-LIN® iim 


NATIONAL CARBON COMPANY, INC.,30 EAST 42nd STREET, NEW YORK, N. ¥. 
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Try this cooler 


SHAVING CREAM 
at our expense 


20 SHAVES 


FREE 


We won't ask you to read a lot of weighty arguments 
\imed to convince you that Listerine Shaving Cream 
is superior to others, We'll rest our case on the 
cream itself, We want you to try it at our expense. 

One little dab of it on the face, whipped into a 
cool, creamy lather, will do more to convince you 
of its merit than a whole page of arguments. 

If twenty free shaves do not remove all doubts 
of its superiority, nothing will. 

It has been our experience that when a man gives 
Listerine Shaving Cream a thorough trial, he rarely 
eturns to other brands—good as they may be. Pos- 
sibly you will be an exception. We hope not. 

It costs you nothing to learn the secret of cooler, 
quicker shaving. Simply clip the coupon below and 
put it in the mail. Tear it out now before you forget 
it. In return for it, you will recei yrous trial 
tube of Listerine Shaving Cream—enough for at 
least twenty shaves. 

When that tube is empty, you will probably want 
the regular size tube. What a whopper of a tube it 
is... containing at least 130 shaves! Some men get 
as much as 175. What a whale of a bargain at 35¢! 

All drug counters have it, as well as the new Lis- 
terine Brushless Cream. LAMBERT PHARMACAL Co. 


LISTERINE 
SHAVING CREAM 


20 SHAVES FREE 
Lambert Pharmacal Co., Dept. 152, St. Louis, Mo. 

Please send me free and postpaid your large sample tube 
of (1 Listerine Shaving Cream; [] Listerine Brushless 
Cream. (Check whichever is desired.) 


CLIP 
THE 
COUPON 
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Mas, there’s no sense in drifting along at 
the same old dull, drab job! You've got one 
life —that’s all, What you make of it is 
your business — but if you want to make a 
success of it, ime to get going! 

Listen. Some of the biggest men in this 
country were in your shoes once, But they 
knew one thing! They knew that it takes 
training —TRAINING—to succeed in this 


world! And they got that training through 
the I. C.S.! 

100,000 ambitious men are enrolled with 
the International Correspondence Schools 
right now. They're going places! They're 
getting sound, essential TRAINING by a 
method based on up-to-date textbooks, 
personal instruction, and sound vocational 
guidance. Here’s the coupon they mailed! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7676-5, SCRANTON, PENNA, 
Without cost or obligation, please send me a copy of your booklet, “Who Wins and 
Why,” and full particulars about the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


gn ace 
pore 
gesuriss 
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Success in 
Life Begins 


at Home 


WITH what pride do 


we parents watch 
characters und aspirations 
our ch dren! How glad we are to enco. 
ed to supply dependable sources 
on for their growing 
Intern 
prized possession in so 
s where there are young 
people. Why not give your child the great 
Renetit of this universal question-answerer 


Put the New Merriam-Wesster where your 
children can use it every day! 
In its 3350 pages the New Merriam-Webster 
offers a wealth of it 
. art, history, av 


aly new v 
Try it on 
«bowl, pickal 
perisphere, swing music, etc, Any be 
Or stationer will be glad to show it 
Write for free, illustrated booklet, “The 
New Merriam-Webster: What It Will Do 
For You.” G. & C. Merriam 
Company, Dept. 382, Spring- 
field, Massachusetts. 
Look for the Circular Trade-Mor 
the Merriam-Webster 


WEBSTER 
NEW INTERNATIONAL 
DICTIONARY Second E 
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Plan Your Future 


Choose Your Field NOW For Success 


Will you master fate or will fate master you? That's a question deserving 
your honest answer... right now! Actually it islargely up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialized training 
for which it is so famous. Choose your field . . . now! Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 


Opportunities in 
Traffic Management 


The field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalle-trained 
traffic managers—both in the railroad and industrial 
field—now command salaries of $3,000.00 to $9,000.00 
a year—and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 


Law for Business Success 
And it isn’t nece to practice law to get this 
Success. In fact probably most of the men who study 
Jaw today have no idea of taking the bar examination 
gr becoming lawyers—they want law. training to give 
them mastery of men and situations in business. You 
know that— 

(1) the man with legal training is a leader—not 
a follower. 

@) legal training keens your mind—clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

(3) knowledge of law simplifies the complications 
of executive work. 

(4) Many top executive places are filled by men 
who have studied law. 

No matter whether you are in a big corporation or a 
small, business—in a great city or a little town—a 
practical knowledge of law cannot fail to be of real and 
Vital help to you in making a more successful career. 

In every state in the union_you'll find law-trained 
‘men who came up LaSalle. What others have 
dope, you. can do. > 

And LaSalle offers either a full law course leading to 
LL. B. or a shorter business law training—whichever 
you prefer. All text material, including valuable 14- 
Yolume Law Library. ‘Training comprises the most 
effective features of modern law instruction. 


Executive Training 


Executives who are efficient managers command re- 
sponsible positions and good incomes. And the need for 


LASALLE EXTENSION UNIVERSITY * © 
T would like to have your special booklet—without 


‘opportunities and your success training in the business held I have 


Higher Accounta 
8 tow oft 


eae 
5 Business Management 
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;ORRESPONDENCE 
INSTITUTION 


cost or obligation to me—about my 
‘checked, 


trained executives is growing rapidly. We train you 

thoroughly at homein your spare time for every type of 

executive work—teach you the principles and practices 

used by our most successful business leaders and help 

you develop your management capacity-—by a training 
uilt with the aid of outstanding executives. 


Become an 
Expert Accountant 
The Profession That Pays 


‘The demand for skilled accountants—men who really 
know their business—is increasing rapidly. New state 
and federal legislation requires much more, and more 
efficient accounting from business—big and small. Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to. Auditing, Cost Accounting, Business 
Law, Organization, Management, Finance. Men who 
We their qualifications in this important branch of 
siness are rapidly promoted to responsible executive 
positions —given an, opportunity to carn real salaries. 
: range is from $2,000.00 to $10,000.00 a year—even 

to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 
Bzctical application of these principles —this without 
losing an hour of work or a dollar of pay. 

‘Your training will be under the direct supervision of 
a staff of legal, organization and management special- 
ius, business efficiency engineers and Certified Public 
Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs. 


Mr. Salesman: What’s Wrong? 


Why aren’t you making more sales—more money? Is it 
you—or your proposition? Check up first on yourself. 
Other men—no better than you—have found their 
earnings jump and stay up when they trained with 
LaSalle. Literally thousands of men—many of them 


years at the game—have increased their sales volume 
and earnings through home study with LaSalle guid- 
ance. Sound—practical—usable—right from field ex- 
perience. Train for top-notch production with LaSalle. 


Dept. 283-R CHICAGO 
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I will train YOU too 


at Home in Spare Time 
for Good Jobs in Radio 


is a young. growing field with a future. It offers 
FY Smith, President good pay spare time and full time Job oppo 

iational Radio ities. Andi you don't have to give up your present 

Established 25 3 j2b,, £0 away, from home, or spend a lot of money to 
become a Radio Techniclan, Ttrain You right at hom 


in your ‘spare time: 
Jobs Like Thes to Men Who Know Radio 
Radio brondcasting stations en 
to heh and" pay el or, ‘ 
Tnanufacturers employ “testers. inspectors. ™, 
Servicemen in good:pay jobs with opportunities for 
Lpetengg | ance. Rofl jobber and dealers employ installa: 
face ii era ion and. servicemen. “any Radio. Technicians open 
Thave made AD ne thelr o sales and repair businesses and make 
USAT SERRY. 5. Fao, #0, 390.a weeks Others hold thelr regular Jobs and 
gue arapanoe St make $3 fo €10'a week xing adios In spare time, A 
{eine pace, “aviation, commercial Radio: iow 
a Speaker systems, electronic ‘devices. are newer fields 
$008 Mis geo = Gttcring pood opportunities to qualified men.” "And my < 
s purse’ includes. Television, which promises t0 open 
any good Jobs soon: 
‘Why Many Radio Technicians Make 
"$30, $40, $50 a Week 
Radio is already one of the country's large industries 
even though it f still Youns and growing. ‘The arrival 
of Televiston. the use ‘Of Radio principles in industry 
are but a few of many recent’ Radio. developments. | 
More’ than 28,600;600 homes have one or tore Wados. 
There ‘are more Radios than ‘elephones. "Every Yeur 
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I Also Give You This 
Professional Servicing 
Instrument... 
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ime. Yes the few hundred. 890. $40, $30 8 
Jobe of 30 years ago have grown to" thodsands- 


Make $5, $10.0 Week Extra 


The gay. you enrol Totart vcndng yo ou Extra. Money 
Joo Shigetn whieh. start’ showi ow to do Radi 

Tepalr Jobs. “Throughout your Course I/send plane and 
‘rections wale Tite heed many make gala‘ dee 
dear in pare time nin special 
‘halo eauipment to. conduct ‘experfinente and "oulld 

reults. ‘This 30-30 training method makes learning at 
ftome hiteresting, tascnatisg, prnctical 


Z Find Out What Radio Offers i 

Act today. Mall coupon for my_6¢:pa “Rich 
Rewards in Radio.” opal out “at Radle'e spare tise 
and full time opportu those ‘covsing ia. Tele- 
‘Vision; tells about my course in Radio and ‘Television: 
Mhows many letters from men'1 trained, telling what 
they are doing and earning. Read ‘my’ money back 

‘out what’ Radio offers you. Mail 
coupon in envelope or paste on penny postcard—NOW. 


modi REPAY EEO: 


Z 
_ 


lure A.C. and D.C. voltages and current; to check 
Tesistances; adjust and align any set, old or new. It 
‘satises your needs for professional servicing after 
you graduate—can help you make extra money fixing 
‘sets while learning. 


MAN THIS COUPON 
wows 


Tus Courow Goop FoR 
One Fee Corr oF My Book! 


Washington, D, ©. 


Dear Mr. Smith: Send me FREE, without obli 
‘book "Rich Rewards in Radi 

re time and Tull time oppor= 
those coming In ‘Television, and 


‘spare time to be ‘Radi 
tWrite Piaiaiy.) 
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$100 IN PRIZES 


How would you like to write one 
short letter that would bring you $50 
in cash? Here's your chance, All you 
have to do is write 300 words or jess 
telling us what article, feature, or 
department in this issue of Poputar 
Science MonTHLY you liked most and 
why. For the four best letters received 
before February 1, 1940, Purvtar Sct- 
eNce MONTHLY will award a total of 
$100 in cash prizes. The writer of the 
letter which in the opinion of the 
judges is the best will receive the first 
prize of $50. The second best letter will 
be awarded $25, the third best $15, and 
the fourth best $10. The editors of 
Porciar Science MontHLY will judge 
the letters, and their decisions will be 
final. In case of a tie, each tying con- 
testant will be awarded the prize tied 
for, Address your letter to the Contest 
Editor, Porutar Science MontuLy, 353 
Fourth Avenue, New York, N. ¥. No 
entries will be returned, and all will 
become the property of Porutak Sct 
ENCE MONTHLY, 


Some Long-Overdue Praise 
for an Unsung Hero 


Ir’s been said many times that the electro- 
magnet is the most important contribution 
of science to modern living. Without it, for 
example, we'd have no electric generators 
no electric lights, radios, nor trains, few 
internal-combustion engines, in fact virtual- 
ly none of the basic everyday conveniences 
we accept everywhere we turn. I'm writing, 
however, to offer humble gratitude to some 
unsung hero who devised another important 
scientific device that helps us get along no 
end. It's something that is used in two 
places in my furnace, once each in my house- 
hold hot-water heater, electric iron, waffle 
iron, toaster, and refrigerator, and also in 
the cooling system and carburetor of my car. 
‘That's nine of them without even trying. The 
amount of work they save me is great, and 
all of them do a better job than I could if 
I spent twenty-four hours a day trying. 
Of course, there are other modern conven- 
iences that we carelessly overlook, but this 
is an outstanding one. Know what I'm re- 
ferring to? I wonder how many of your 
readers do.—W. D., Buffalo, N. Y. 


Soppers of the World Arise! 
Down With This Sissy Stuff! 


AN INTERESTING plea came recently from 
the secretary of the American Bakers As- 
sociation to lift the stigma from the socially 
frowned-upon act of “sopping.” Sopping, 
he defines as “the 
practice of using a 
piece of bread to sop 
up gravy and the 
juices of vegetables 
and fruits.” Long be- 
fore eating utensils 
were invented, sop- 
ping was in good taste. 
As a sopper from way 
back, I feel that it is 
time for the soppers 
of the world to arise 
and do some sneering 
themselves at the tra- 
dition breakers who first brought this noble 
and delightful pleasure to disrepute, When 
so-called polite society first eschewed sop- 
ping, it wasn't long before dunking and pick- 
ing up the drumstick in your fingers went by 
the board, too. Nowadays, anyone who prac- 
tices these eating habits does so at his own 
risk. Come on! Let's be rei and enjoy 
what's good to eat with the abandon of those 
wholesome hedonists the French, and with 
one accord dip our bread in the gravy, sop 
up all we can, eat it, and like it!—B. G.,'Bos- 
ton, Mass. 


YEAH, THEN WE'LL HAVE 
A FLOCK OF BOOKS OM 
HOw TO SOP, LIKE THE 
BALONEY ON WINE , 
DRINKING! 


Here’s One To Keep You 
Lying Awake Nights 
Brixo, to the best of my knowledge, out of 
range of a television transmitter, I of course 
do not own a television 
receivingset.AllI know WELL LET You KNow 
about televising I've WHEN WE GET THROUGH 
learned from the pages O/NNER 
of your fine magazine. 
‘What I know of actual 
reception is second- 
handed to me from a 
friend who lives near 
New York. He has a 
receiver, and tells me 
occasionally by letter 
of some of the pro- 
grams he gets. But 
what I'm writing 
about really is this: If a television camera 
were aimed so that its field of view just took 
in the front of a television receiver a few 


(Continued on page 14) 
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Promotion Begins at Home 


Pay Raises Depend Largely on What You Do in Your SPARE Time 


I high school graduate, th 7 . 
pid are an average high school graduate, the average man with Train at Home NOW 


lege grade vocational training earns $25 a week MORE than you! 


for a BETTER Job 
TOMORROW! 


Alice in Wonderland learned: 
“You must run as fast as you 
can in order to stay where you 
are.Toget anywhere, you must 
run TWICE that fast.” 

Jobs are like that. On your 
employer's time, you must work 
as hard as you can —as well as 
you can — in order to be sure of 
holding what you already have. 
To get anywhere—to win promo- 
tion—a better job—bigger pay— 
more consideration from your 
employer — you must make 
EXTRA effort on yourowntime, 
at your own expense, on your 
‘own responsibility. 


You Should Get College Grade 
Training Somehow, Somewhere 


High school education is not enough, today. 
If you can afford to quit work 

resident college or university, by 
DO SO, It sill pay you. But if this avenue 


‘of escape from slavery of low pay and jcb 
monotony is CLOSED to you, write for our 
FREE bulletin deseribipg how much college 
rode vocational trainit can get at 
home, in SPARE time, without interference 
with present job and earning power. 


Write TODAY—No Obligation 


‘American School, Chicago, is favorably 
known to employers everywhere for its high 
‘standards in home study. Hunds 
graduates have won Promotio 
positions—in Commerce, Engineerit 
Professions. All vocational courses recently 
enlarged to help YOU win true Success in 
‘your chosen line. More than 150 educators, 
engineers and executives cooperated. Inves- 
tigate your chances TODAY. Mail coupon! 


American School, Dept. G-246, Drexel Ave. at 58th St, Chicago, Illinois 
Gentlemen: Til sit down and consider my Promotion Problems careflly if you 


ject checked. 
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Ow Readers Say 


feet away and tuned to the transmitter, what 
would appear on the television receiver's 
viewing sereen? A picture of itself? A 
blank? Can anyone tell me?—S. D., Norfolk, 
Va. 


He Might Find It Easier 
To Change His Name 


Wu doesn't some clever fellow think up a 
universal code for spelling out difficult names 
over the telephone? It is my misfortune to 
have a very unusual name, and to live on an 
almost unpronounceable street. When I have 
to give my name and address over the phone, 
it's a matter of saying “P as in PETER, T 
as in TOM,” and so on. Sometimes the per- 
gon at the 
“Peter” and 
then—spell them out? 

1 think it would help way coop woun a coor 
if everybody used the 8, FUL 
same words for this pRogrsyKivineKOrr? 
purpose. I suppose 

most people use PE- 
TER for P and TOM 
for 'T, but I can imag- 
ine acollege professor 
saying “P as in POPO- 
CATEPETL, T as in 
TRANSUBSTANTIA- 
TION.” Let's get to- 
gether and work out a 
simple system for ev- 
erybody. We could call it the “TOM, DICK, 
and HARRY" System.—A. N., Milwaukee, 
Wis. 


No One Got Gypped 
and Everybody's Happy 

IN answer to R. G. N's problem in the 
November issue, no one got gypped. All 
ended up even, and with all their debts paid 
and collected. Smith knew in the first place 
that it was a counterfeit bill he had found, 
so that he lost nothing when he burned it up. 
—D. R. V., Dorchester, Mass. 


A Darkroom Is Only As Safe 
As Its Unsafest Safelight 


Be it dark, be it light, a darkroom is only 
as safe as its unsafest safelight. Thus, in an- 
swer to D,V.’s query as to what color the 
walls of his darkroom should be, it really 
makes no difference. Walls merely reflect 
light; they do not give off light. Thus, if no 
light'enters the room, no harmful Nght can 
possibly be reflected from the walls. The 
same is true with the use of a safelight. If 
this is of an approved type and with no light 
leakage, any reflection from the wails, 
whether dark or white, would be unimpor 
tant. It might be well to add that most 
photographers, including Hollywood profes 


sionals, prefer the white walls—A.D, 
ham, Mass, 


He Would Put the Bearskins 
on the Bare Skins 


‘Your readers seem to be very much inter- 
ested in the subject of bands, and to have 
very definite ideas about them. Not long 
ago, you published a 

very angry letter from 
a fellow who doesn’t 
like bare-legged girl 
drum majors. Now I 
see a letter from 
LRN., Denver, Colo., 
finding fault with the 
new “fur coat” for 
covering wind instru- 
ments in cold weath- 
er. Why not settle the 
whole matter by put- 
ting the fur coats on 
the girl drum majors? 
That ought to satisfy the fellow who doesn’t 
like the bare legs, and also remove L.R.N.'s 
objection to muffling the horns, And it might 
be appreciated by the girl drum majors, too, 
on some of these winter days when cold 
breezes sweep down the streets—A.ME,, 
Indianapolis, Ind. 


“It Seems To Be So” 
Never Satisfied Euclid 


How about giving the geometers another 
opportunity to stick 
their necks out? In 
the accompanying 
sketch, ABC is a right- 
angle ‘isosceles trian- 
gle. Midpoint on the 
base AC is D, from 
which are constructed 
DG_and DH_paraliel 
to CB and AB, respec- 
tively. Next, AH is 
constructed.’ It ap- 
pears now to the un- 
aided eye of the veriest 
child that triangle 
DEF is isosceles. Is it? How do yon know? 
Can you prove your contention, if any?— 
W. E, Baltimore, Ma. 


Wen- 


19 TRIANGLE 
Der 
isosceLes ? 


a cy 


An Introduction to Horner, 
for Which He Is Grateful 


May I express my gratitude for the appear- 
ance of J.IM.’s problem about the concen- 
tric spheres, for its solution acquainted me 
with Horner's method of evolving the root 
of a numerical equation—-in this case a 
cubic equation. Solving for the radius of the 
sphere from two equations, I obtained by 
Horner's method the figure 55.8018 for the 


(Continued on page 16) 
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Wow... YOU CAN WG BIG MON Y 


ESTABLISH A 
(PERMANENT and MiB) | Electroplating 
PROFITABLE = 
BUSINESS IN 
‘YOUR OWN TOWN 
... Plating 
\Gold, Silver, Cop- 
per, Tin, Cadmium 
and Nickel at Big 
PROFITS! 


Amazing New Brush 
and Tank Methods! 


Patented Warner System Basad 
on New, More Profitable Methods! 


WARNER engineering has now achieved the impossible! Customers Galore ... Every Home, 
High capacity, professional plating equipment at amaz- , 
ing low cost! No xpert hnowledge now necessary! Combines Office, Factory, Shop and Store! 
both improved methodsbrush and tank. Though priced Jay's demand for plating can support ten times present 
iow, ih cacy fer produc mare than S800 vt facilities, Making old articies Sew is an Untouched held? We 
You invest only once for permanent, Disen, Kansas City, sriles: “Made $10.00 in 3 hours." A. M. 
wrofitable, lifetime business. No fob too big, no 300 109 Holland, Minnespalis, aye: “Earned cost of plater fist week. 
Rite for you to handle ata nice profit. L, White, Perry 2 


SMART OPERATOR CAN GET BACK SREB UREN ro 
INVESTMENT IN 2 WEEKS! 


Jarner Electroplating System pays for itself in dguble 
aque tin, eryihngs included <7" Super Pores Pack, 
three Longife Plating Tanks, Lectro Piating Brushes, Ei 
tric Pother and Buller, Automatic Electrsally-Controlied 
Eleaning Yank Anodes, Chemicals. tc Nothing ele to 
Saiaactitien Seer 
fave you the ving tose aod rosy a Fel eppertanity? 
Are ou capable of fndlng proposition that can make 
fer'in your ‘community? 
Tigh PMIRIL THE COUPON AT ONCE. reigee 
chr the facts withost blgafion, 
rea PYALUABLE FRAN: 
CHISE if You'CaN QUALIFY! 


2 MINUTE DEMONSTRATION with 
SAMPLE AMAZES EVERYBODY! 


Send today for FREE sample and interest 
ing profit details and bona fide evidence of 
big, steady earnings 


WARNER ELECTROPLATER CO., 
Dept. 2-T, 360 No. Michigan Ave., 
Chicago, illinois 
ocrggse rush photos facts, fee sample and fil information 
“How To Make Money Al Home—Eleciroploting,” Also— 
‘details covering your License Agreement 


City, ee oe State. 
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On Reali Say ce 


radius. Hence the circumference equals 
850.613243549282—not being dead certain of 
the last few places of the decimal fraction. 
—M.K., Canton, Ohio, 


If He Turns to Page 61 
His Squawk Will Be Answered 


Bric one of your constant readers since 
1932—and I still have all the issues—I want 
to voice the opinion 
that your magazine 
has had nearly per- 
fect articles all these 
years. Now that 1939 
is nearly over, I feel 
called upon to squawk 
loud and long because 
you recently had such 
a small article on mod- 
el racing cars. How 
about a real write-up 
on the subject? In 
Canada I have not 
heard much of them 
nor seen one. I am very much interested in 
this new sport, so how about it? Please tell 
Gus Wilson that his articles are tops with 
me—L.B,, Hamilton, Ontario, 


But We've Yet To See the Magician 
Who Shows You How It’s Done 


To ne frank with you, there is in this coun- 
try a considerable number of men and wom- 
‘en who, for one reason or another, have been 
interrupted in their school studies, but who 
are still deeply interested in mathematics. T 

am one of those. The 
mathematical prob- 
lems in your magazine 
form the focal point 
as far as my interest 
is concerned. There is 
little satisfaction in 
reading a problem 
when one is denied the 
solution. It should be 
possible for you to fur- 
nish answers in sub- 
sequent issues. You 
probably do not real- 
ize the serious, dili- 
gent effort that many of us put forth to solve 
these problems, as a matter of education and 
training. Even a magician shows his final 
result—C.W.B., Duluth, Minn. 


It’s Easier for Readers To Hold 
and It Holds This Reader 


Tus makes the second year I have been 
taking P.S.M. It is one of the finest maga. 
zines I have ever read. You should be con- 
gratulated for making the change in size. 
It’s very much easier to read and hold than 
it formerly was. I wonder how many of your 


WECK, Now 1 can T 
REMEMBER HOW ! 
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readers really take time to think what a 
wonderful institution it really is? It has 
articles on subjects that the public never 
would hear about otherwise, and so many 
clever ideas that it stimulates the reader into 
having ideas of his own.—R.P.S,, Iron, Minn, 


What Makes Frost Appear 
When the Air Isn’t Freezing? 

Evervaovy knows that frost is frozen dew. 
But I've noticed that frost often appears on 
the ground on fall and winter mornings 
when thermometers 
indicate the tempera- YEAM, AND HOW ABOUT 
ture is well above TMF PROST.On A) 
freezing. Of course, COCKTAIL SHAKER? 
sometimes the ground 
is cold enough to 
freeze the low-lying 
moisture, even though 
the air is not cold 
enough to freeze it. 
But this can’t very 
well be so in the fail 
before the ground h 
had time to lose i 
store of summer heat 
In fact, on a fall morning, I checked with 
several neighbors as to the reliability of my 
thermometer, which had read thirty-seven 
degrees F. as the sun came up across my 
frost-covered lawn. Each reported his ther- 
mometer had shown about the same temper- 
ature as mine at about the same time. Now 
Td like some one to explain to me why the 
dew on the lawn froze when the tempera- 
ture was above the freezing point. How 
about it?—A.M.J., Dayton, Ohio. 


% 


Turtles Aren’t So Dumb: Remember 
the Hare and the Tortoise Fable 


IN recaro to the turtle trap that Mr. Lucas 
uses to catch turtles around Long Island, 
N.Y., the gentleman is credited with being 
public enemy No. 1 of snapping turtles. T 
wonder how long it took him to train 19,000 
turtles to do the goose 
step in order to get 
into the trap. Perhaps 
the turtles do pin 
wheels to untangle 
their long claws. I 
never imagined that 
there were 19,000 tur- 
tles on Long Island 
that were smart 
enough to know how 
to get around the 
“guide lines” and into 
the trap. However, it 
was the most interest- 
ing story I've read in a long time. Some one 
with imagination like Frank Buck could 
make a lot of money with one of those 
turtles—G.C., Hollis, N-Y. 


HOWDY, FOLKS. 
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ta 
‘Now. 
Keepronte they 
for people they 
hardly’ believe 
that Y eared 
Dlaysowellin 
hort atime 
HS.C.,Calif 


hat Instrument Would 
You Like to Play? 


UST name your instrument and we'll show you how you can 

Tearn to, play it——quickly, easily, in spare time at home. 

fever, mind if you don’t know’ one note of music from another 

n't worry ‘about "special talent”. And forget all you've 
ver heard about music's being hard to learn 

The truth of ‘the matter is that thousands new play who 

ver thought they could! Yes, men and women everywhere 

if 


fe discovered this amazingly easy, way 
LEARN TO PLAY | 
‘BY NOTE 


Fearn ica ow ‘they “are 
enjoying the thei 

{ne the plano, saxophone OF 
other favorite instruments. Some of them 
are playing in orchestras and over the radio: 
others are teaching music, making money 
in spare or full time. And thousands are 
having the time of their lives playing for 
their own enjoyment and the entertain- 
ment of their friends 


Or Any Other 
Instrument 


would hi 


in Aviation 


Aero Industries Technical Institute 
5247 W. San Fernando Road, Los Angeles, Calif. 


or i iil Aeroneatien <—— 
Aircraft \ Reitorty Approves 1 Mostss Aeronautical 
Mechanics\"Aiverat Mechanics Training | Engineering 


EXECUTIVE BOARD 


OBERT E. GROSS JOHN 
esident, Lockheed 
‘Corpor 
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MAGINE THEIR JO 


If you could have stepped into this picture you 
joined a group of Aero MTl-trained 
men requested by one of the world's largest air- 
craft builders. These fellows saw the great future 
+++ and trained at a school whose 
graduates are sought-for. In the last year alone, 
‘over 700 Aero ITI-trained men started their careers 


WHEN THEY FOUND 
THEY COULD PLAY 


LEARNED ax 1 
‘QUICKLY sureniseo This easy-as-ABC way! 
AT HOME FRIENDS PLAYS ON 

T didn't dream My friends ‘ Pigeons ie 

lylearntoplay at the Giller: felt you that for 


5 four weeks 1 
have. been on 
the air over our 


ent pieces T 
can ‘already 


plays tam , Weta radio ste 
fave che to your inate 
od of learn- mandant el 
in. RF Coarse, SW H 
Bron, N.Y Sr Rlabams 


No tedious study and practice, no tiresome exercises. You 
learn 1) play by playing-—start right in with the melody of 
simple tune? Tt takes only a few minutes a day: the cost is 
Trifling. Does it sound tna. good to be true? Mail the coupon 
and get the FREE PROOF 


FREE PRINT AND PICTURE SAMPLE 


Fascinating iMlustrated booklet answers all your questions: free 


Print and Picture Sample shows how method works, If interested 
mail c Instruments supplied when needed, cash or credit.) 
"Actua quest. Pictures by professional models, 
U.S. Se Brunswick Bids. N.Y. C.. N 


'S. SCHOOL OF music 
82 Brunswick Bidg., New York Ci 
1 am interested in music study. particul 
indicated. Please send me your iree illustrat 
Learn Music at Home’” and the Free Print 


NY. 
iy ip the instrument 

‘booklet, "How to 
id Picture Samp 


Name, 
Address 


building giant 
transports 
NOW 


in aireralt design. engineering, and production. 
At Aero ITI you can train for aircraft production, 
aircraft maintenance, or aeronautical engineering. 
Five courses are ollered— undoubtedly one of 
them meets your needs and circumstances. For 
‘complete information on Aero ITI training for an 
Aviation career. send the coupon NOW. 
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Dept. OB, 
Registered Patent 


Small Ideas May Have 
Large Commercial Possibilities 


The 5¢ and 10e 
tented products 
ly successful. The zip- 
1, thumb tack, paper elip, col: 
all are simple yet familiar in- 
ntors rich re- 

If you have a Patentable inv 
—aet to protect ft. Sei 
Page Hook that tells you haw. 


be protitable when Patente 
stores flourish 
which 
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Act Jlow vo Prorect 


Your INVENTION WITH U.S. PATENT 
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Sree Books IMPORTANCE 


OF QUICK ACTION—HOW TO OBTAIN 
PATENT AND MARKET INVENTIONS 


If you have invented something, if you're interested in in- 
venting something, you need our new 44-page book that gives 
the entire Story of Patents. It tells you for the first thme 
about new phases of invention, how others succeeded, how 
the patent Inws protect you, how to market your invention, 
where to obtain finances, how to form a company, partner: 
ship, or arrange for royalties from your inventlo 


PRACTICAL BENEFITS OF THIS BOOK 


will find 6 complete pages fMustrated with simple in- 
that have succeeded in six different flelds of indus 
try. Over 100 Illustrations are in this book. You will read 
the stories of ten (illustrated) of America’s most famous 
inventors. You will find an experienced and thorough sur- 
vey of market conditions affecting the inventor—showing the 
possibilities for commercial invention today. Entire chapters 
are devoted to the value of a patent in promoting the flnal 
success of your invention, The importance of quick action 
applying for patent Is stressed—facts revealing danger of 
Jay are emphasized. 
If you expect to realize profits from your inventi 
must protect It with a U.S. Patent. Otherwise you 
that all your time and | 
happens that other inv 
vention, If you have 
set the information 


FREE RECORD OF INVENTION FORM 


When you send for our FREE BOOK, we include, also Free, 
‘our «pecially prepared Record of Invention blank, on which 

teh and description of 
ax it ix called. may be 
ence for you, should your rights 


slutely’ 
ever be contested. Be sure to get it and use it, 


REGISTERED PATENT ATTORNEY before U. S. Patent Office 


POPULAR SCIENCE 


IMPROVEMENTS IN 


MACHINERY, ARTICLES, DESIGNS, FORMULAS, ETC., IF NEW 


ted. Very few, 
ntirely 


Every year thousands of Patents are 
however, represent the dis 
Most of the 


anges for greater 
y. or beauty in some 
These IMPROVEMENTS a 


iy 
wants improved products and services, 


FINISHED DRAWINGS NOT NECESSARY 


Our Big Book tells you how you can start immerliately to 


apply for Patent Protection even if you haven't finishe 
models or drawings available naw, Tt will tell you how 
we can prepare the specific ‘and finished drawings 
necessary in the form prescribed by the Patent Office— 
so as to secure for you full t Protection. Mail 
Coupon for Our Big Book TODAY 


OUR SERVICES TO YOU 


We are registered Patent and TradeMark Attorneys, 
serving Inventors all over the United States and abroad, 
Our Organization is complete. We have Draftsmen. ex- 
perienced Searchers and Attorneys to serve your inter- 
ests. We can act as your legal adviser in all Patent 


Matters. Our complete service is described in Our Big 
Book. Mail Coupon for it NOW, 


REASONABLE FEES—CONVENIENT TERMS 


Don't worry about F fees are very reuse 


able— arrany it terms of payment. 
is our to permit eli ees In 
installments as the applica ‘afve, 


See our Big Book for fees in obt vatent. It ex: 
plains our arrangements clearly. Send for It NOW, 


GET FREE BOOK—MAIL COUPON NOW 


If you 


ve an invention in the makin siinply 
you 


will 


have the crude elements of an 
should have our Big FREE 
guide you every step 


BOOK without delay 
f the way—from the preli 
issuance of the final patent 
twenty-five chapters 

age the story of obtaining 


pat 
This book is absolutely 
coupon or write us a 


e 
letter or posteard TODAY! 


CLARENCE A. O'BRIEN 
Dept. OB2. Adams Building. Washington, D. C. 


Registered Patent Attorney bejure U.S. Patent Office 


Dept. 0B2, Adams Building 
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NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 


-we have a training plan for YOU! 


IF you are sincerely ambiti 
Ing good In. the Diesel fe 
investigate 01 


exible training plan that 
A'Phin Tor every. Man. 
raining as well 

eaeateinploy 


Tias helped 
to success, “This million-dollar trade 
‘will sup iu with a sincere, hi 

of facts t you should do 
Into the profitable Diesel Industry. : 
no inisstatements; and a definite plan to ft you, 


Write Today 


For Full Details 
Mail the coupon 


WE ARE DEFI- 
NITELY INTER- 
ESTED IN 
HELPING MEN 
OF LIMITED 
INCOME AND 
“BLIND ALLEY” 
JOB HOLDERS. 
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With the Inventors 


ASOLINE, oil, air, water, and repair 

tools are all made available to motor- 
ists by an automatic, coin-operated service 
station invented by Peggy K. Masson, of 
Forest Hills, N.Y. When a motorist drives 


up to the roadside unit and inserts coins in 
the slots provided, a supply of gasoline or 
oil is measured out according to the amount 
of money inserted, The car owner then places 
the connecting hose in his gas tank or oil- 
filler pipe, turns a lever, and the measured 
liquid flows out. Inserting any coin to pur- 
chase gas or oil automatically turns on the 
water and air supplies, which may then be 
used free of charge, and also unlocks a door 
to a compartment containing automobile 
and tire repair tools, each attached to a long 
chain... IN A STRAIGHT ASSIGNMENT of a 
patent, the purchaser of a one-percent in- 
terest has as much right to use and exploit 
the invention as the owner of the remaining 
ninety-nine percent . .. WHEN A CYCLIST 
PEDALS along a level 
or down grade on 
a bicycle equipped 
with a novel hy- 
draulic-drive at- 
tachment, he builds 
up a surplus store 
of energy in the 
device which can 
later be released to 
furnish additional 
power for increas- 
ing speed or mount- 
ing a hill. In 
operation, the ped- 
al action not only 
drives the bicycle’s 
rear wheel, but also 
operates a pump in 
the unit to force a 
fluid into a storage chamber and compress 
a series of springs. The stored energy in 
the springs can then be released whenever 
the rider desires, to help drive the wheel. 
‘This is the invention of Conrad Bichi, of 


22 


San Francisco, Calif, . . CONE-SHAPE PRO- 
JECTIONS OF RUBBER form the surface of an 
unusual snowless ski slide developed by 
Hugh F. Bethell, of Norwalk, Conn. Said to 
provide a surface on which skiers can exe- 
cute the same ma- 
neuvers they em- 
ploy on real snow, 
the rubber cones 
are molded in one 
piece with rubber- 
block bases, which 
are mounted on an 
inclined wooden or 
metal slide. As the 
skis move down 
across them, the 
flexible cones bend 
down, springing 
back into place aft- 
er the ski has 
passed by. Water 
fed into a trough 
behind the rubber 
blocks, squirts through tiny holes to lubri- 
cate the cones whenever a weighted ski 
passes over . . . ONLY IF PATENT OFFICIALS 
are convinced that the result will be an im- 
mediate investment of money and conse- 
quent employment of labor, will they consent 
to examine a patent application out of its 
regular turn... A MAZE OF DRAWERS, com- 
partments, dispensing units, holders, and 
grooves are built into a curious folding-leg 
game table invented by John G. Blaschke, 
of Hot Springs National Park, Ark. Sliding 
out of openings in three sides of the table 
top are half-moon holders for chips, dice, 
and other game accessories. A drawer is 
provided on the fourth side for game boards, 
pencils, paper, and other incidentals. Be- 
neath ash trays at the four corners are 


storage compartments for cigarettes which 
are automatically delivered one at a time 
when a sliding panel is pulled outward. The 
upper end of each table leg is hollowed out 
to accommodate a glass, which can be rest- 
(Continued on page 24) 
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(Continued from page 22) 


ed on the hinged cover of the compartment 
when opened to a horizontal position . 
PATENT LAWS ARE BASED ON Article 1, Sec- 
tion 8, of the Constitution of the United 
States: “The Congress shall have Power To 


promote the Progress of Science and useful 
Arts, by securing for limited Times to Au- 
thors and Inventors the exclusive Right t 
their respective Writings and Discoverie 
. . » “ROWING” A SLED ACROSS LEVEL SNOW 
is possible with a novel propelling mecha- 
nism worked out by Walter Eberhardt, of 
Chicago, Ill. Sitting on the sled, feet for- 
ward, the rider grasps two vertical levers 
pivoted at the sides of the sled, and works 
them back and forth. This causes pointed 
arms to dig into the snow and push the sled 
forward .. . A HANDY PLACE FOR STORING 
various sick-room necessities is provided by 
an electrically operated drawer designed by 
Blanche Hudon, of New York City, so that 
it can be installed under a hospital bed. 
Driven by a small electric motor and rolling 

on parallel tracks, 
the storage drawer 
slides out sideways 
when the patient 
touches a button at 
the head of the bed. 
‘The patient can 
then reach the con- 
tents of the opened 
drawer with no 
movement other 
than reaching his 
hand out over the 
side of the bed... 
A PROMINENT AU- 
THORITY STATES 
that the majority 
of the inventions 
that ultimately 
prove most valuable and return the greatest 
financial rewards are those which have been 
sold or assigned before the patent has actu- 
ally been granted . . . To ENABLE DENTISTS 
To sHow their patients how a new set of 

(Continued on page 26) 
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With the Inventors 


(Continued from page 24) 
false teeth will look, George H. Burtenshaw, 
a New Zealand inventor, has developed a 
novel apparatus employing facial masks, 
each having a different expression. Four of 
these mounted on a metal framework re- 
volve around an- 
other rotating 
wheel that supports 
sets of false teeth 
in different styles 
and sizes. By man- 
ually turning the 
inner wheel and 
the masks, the den- 
tist can make any 
set of teeth appear 
in the mouth open- 
ing of any mask 
. DEVISING NEW 
AND BETTER METH- 
ops of filing the 
millions of patents 
in the U.S. Patent 
Office is the exclu- 
sive work of a spe- 
cial staff maintained by patent officials . . . 
WINTER WINDS WON'T WHISTLE IN under 
the foot of bedclothes held in place by a bed 
attachment invented by Herman B. James, 
of Los Angeles, Calif. Sheets and blankets 
are attached by clips to a horizontal bar 
stretched across the foot of the bed. By 
means of a spring-operated mechanism, con- 
trolled by a lever at the head of the bed, the 
covers may be raised slightly over the feet 
of a sleeper to prevent discomfort from 
their weight or tautness ... WHAT IS THE 
DIFFERENCE between a patent, a copyright, 
and a trade mark? When a patent is grant- 
ed, protection is secured on an invention, 
whereas a copyright secures protection on 
a work of literature or of the fine arts. The 
patent and the copyright both involve orig- 


inality. On the other hand, the selection of 
a trade mark to protect the name or symbol 
of an item of merchandise need not be guid- 
ed by originality, provided no one else has 
applied it to the same kind of merchandise. 
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[Save 'gor mare. Free mouth-f ee 
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NEW IDEAS 
FOR 


Compressed air forces fe 


1 into soil around drilled holes 


Home Mechanics 


Fertilizer Shot 
into the Soil 


N EASY way to distribute 
fertilizer through a lawn, 
flower bed, or vegetable plot 
is to blow it into the ground 
by means of a novel com- 
pressed-air apparatus. Used 
to insure luxuriant growth in 
Westlake Park, in Los An- 
geles, Calif., the system is ap- 
plicable to smaller areas 
around homes, One workman 
‘uses a long drill to bore holes 
throughout the area to be 
fertilized, and another fol- 
lows him with the compressed 
air machine, as shown in the 
photograph at the left. Ferti- 
lizer poured into the funnel- 
shape opening of the device, 
is forced by compressed air 
throughout the soil surround- 
ing the drilled hole. 


Kit Has Tools for All Home Repairs 


OUSED in a sturdy, 

‘compact wooden box, 
a handy and economical 
kit just placed on the mar- 
ket’ was designed to fur- 
nish the home owner with 
all the tools and supplies 
needed to perform prac- 
tically any kind of repair 
job around the home. Only 
‘seventeen inches long, the 
portable unit contains 
pliers, a plane, folding rule, 
file, pipe wrench, hammer, 
saw with three removable 
blades, chisel, small vise, 
ratchet screw driver, and 
other useful tools. Small 
shelves built into the box 
cover accommodate fifteen 
transparent, unbreakable 
containers filled with as- 
sortments of wood screws, 
nails, hooks, screw eyes, 
washers, tacks, nuts, bolts, 


32 


with a leather strap which serves as a 
handle for carrying the kit to the part of 
and other items. The cover the house where it is needed, as shown in 
of the outfit is fastened the photograph at the right. 


This household kit 
cont tools and 
supplies for home 
repoirs. Below, ki 
closed for corrying 
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DRUM YOUR WAY TO @ 
FAME ano Fe 
FORTUNE! @ 


Begin now to be a 
‘A‘toney-making carcer awaits you if 
f today" to reaster 
iy, ronices ea tong 
GRETSCH DRUM, chosen abor 
chosen above BERNIE MATTINSON 
Gif others by Bernie’ Martinson and 
dvs echesatar drummers os of Wid HORACE REIDY 
fun learning, easy to pay on. liberal 
GReTscHtems, 


‘Send penny postcard for FREE DRUM Cata- 
Jogue and full information about EASY-PAY- 
MENT Plan and FREE TRIAL. Please give 
street address and send to Dept. PS 21. 

The FRED. GRETSCH MFG. CO. 
Musical Instrument Makers Since 1883 
60 BROADWAY, BROOKLYN, N. Y. 


GRETSCH » s SUPER VALUES in Guitars, 
Saxophones, ets, Trombones, Accordion 
Send for FREE catalogue. Mention instrument. 


Soren we cant fd mame 
Eee ee 
[Burpee's Seed Catalog--free on request. 


EARN EXTRA MONEY aZome 
an 


Qe] Increase your income at home by new. 
pier Wentworth empera 

MW you rien "work "Whee oaay" 

I FREE BOOKLET, es 


CUT ME OUT 


Cut me out, paste me on a posteard and mail to Popular Science 
Monthly, Dept. 200, 353 Fourth Ave. New York. N-Y.[1l bring 
You ample “aupplies and Instructions on how t6 Bake easly 
Several doliars a week in Your apare time. 


snort amazing reception ad distance: 
ONE YEAR GUARANTEE Seviconists 


FEBRUARY, 1950 


High School Course 
at Home 


Many Finish in 2 Years 
Youcan complete thissimplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school, work 
= brepares you for entrance to college. Stand- 
ard H.S. texts supplied—Diploma, Credit for 
H. S. subjects already completed. Single sub- 
jestaifdesied. ign Schooteducation ivery important 
for advancement in business and industry and socially. 


College Entrance 
During the pase yoo High Stoo, grants 
Dosis pa Lt gees cir High Shoe ademas 
Serer arate Sh, Geen, aie 
bee ead 
Eh op pelea 
sere 


Business—Industry 
‘To get and hold a good position in Business today you 
thant be able to write Sent, neeurate lagers are 
ported figuring involving Algebra and Cacometry 
Eni locttigenty bu matics retaining nowlede? of 
meno Hiceryarel Eovecee 
Ts Tekcsiry “higchavical noe neering tines — 


you must have at least an elementary knowledge of 
ysis and Chemistrybe able to figure quickly and 


accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and, wri 
‘curately and clearly on both your work and ordinary 
topics of conversation. 

‘Our High School course meets the preparatory edu- 
cational requirements for Business and Lndustry. 


An Educational Institution 


from payiny 
colleges and universities. 


Don't Be Handicapped — 
Complete Your Training Now 


trance ad. 60° 
cousn. No 
what line you may select 
Wiigh School training wi 
rove tavaiuable to you! 
Bur'mmoderate fees cover 
inatraction, reandard 
chooks and’ Diploma. 
ny monthly terms, Get 
fthend in lifer Start’ your 
training NOW! 


Mail coupon for information about line that interests you 
Drexel at 58th, Chicagi 


‘imerican’ 

‘Teil me how to train for succes 

obligation." (OHigh School Course 

DAccounting & Audi 

Architecture & Bla 

DAutomorive Engia'ring 

Business Management 
ferciatAcronautics 


manship. 
Steam Engineering 
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$10°° SAVED per dollar 
spent—a fair average 


for SMOOTH-ON No. 1 


Smooth-On No. 1 has a value 
far out of proportion to its 
ridiculously low material and 
application cost, and invariably 
pays a very high return to the 
householder who does his ow 
tinkering. Home mechanic 
preciate the ease of 


ness for full-eapacity service, and 
the reputation for competency 
which these repairs give to those 
ho make them. Every one sikes 
te speed with which a Smooth- 
On job gets things in good worki 
order again after a breakdown or 
leak has caused annoyances. 
‘The performance of Smooth- 
On No. T has been stepped up to 
meet every demand in stopping a 
leak or tightening a loose part, 
and recent changes in the com- 
position also. make application 
easier than ever. Used judiciou 
mooth-On No, 1 can be d 
upon for a repair that is 


it. 


All that would be used in the 
home in a year usually costs less 
than the saving in a single sim- 
ple application, and if you fail 
to utilize Smooth-On economies, 
you overlook one of the best o 

portunities to make household 
savings. Keep Smooth-On Ni 
and the Smooth-On Handbook in 
your workbench. The helpful a 
tions, and work- 


ing diagrams 
the book! st af- 


0%. OFT 
can from 
‘hardieare 
or direct 


Write for 
FREE BOOK 


Jersey City, 
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Novel Joint ! | 


in Wall Board 
Hides Nails 


ANEW tongue-and-groove edge now makes 
it easy to conceal the joints between adja- 
cent panels of a well-known make of insulat- 
ing wall board. ‘The board edge has a tongue 
section at one end and a groove at the other. 
‘The board is nailed in place through the 
grooved end, and the tongue section of the 
adjoining panel slipped into place, the latter 
panel's grooved end being in turn nailed 
fast. All nailing is thus concealed, 


Fire Alarm for the Home 


INSTALLED as easily as an electric door 
bell, the household fire alarm shown below 
operates on four dry cells. Supersensitive 
thermostatic switches, installed where haz- 
ards are greatest, detect the first sign of a 
fire and cause the gong to sound. 
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CO | Use this New Royal Portable 
A in your own home FREE 


SEND NO MONEY—don’t spend a cent—until you Auow 
that a New Royal is going to be worth many times its cost 
to you, Know how easy it makes writing—how its many 
office typewriter features and controls help you turn out 
heat, accurate business-like letters and reports. Maybe 
you've never used a typewriter—never thought of owning 
fone . . . Then you owe it to yourself, to your future, to 
clip ‘the coupon at once and get the FACTS. No 


NO OBLIGATION 


YOURS! vier cousrr rare ‘ 
Instant Typing The Duo-Case! MAKE THAT OLD TYPEWRITER HELP PAY! 
i ee on, Winery areca i 


fo cara price! L.. J 
VM GLAD | BOUGHT AN IDEAL \ 
LAWNMOWER SHARPENER AND WENT 

INTO BUSINESS FOR MYSELF. . . 


You, too, can have a profitable 
business of your own . . 


Our free plans show you how to bi 
bi ‘of your own sharpening 


Sharpener in exactly 3 
Ideal Lawnmower Sharpener makes old, dull. 
badly worn mowers cut like new. Simply set the 
mower in the Ideal, make a few simple adjust- 
ments and the machine does the rest. Sharpens 
any mower to perfect edge in 15 to 20 minutes— 
usual charge $1.00 to $1.50. Attach to light 
socket. Start in your basement or garage. Work 
spare time or full time, “Attachments for grind- 

hedge shears, sickles, 
REE CATALOG tells com: 


Like magic, the 


‘THE FATE-ROOT-HEATH CO. 
250 Bell St. Plymouth, Ohio 
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FELLOWS-YOUVE 
SEEN ALLTHESE 
DIESELS-- 


THEM? 


‘+ # Everywhere you look you 
can soe Diosols forging ahead— 
now types for trucks, busses, trains. boats and general 
Industry. You've soon the ade of world-imown firms 
announcing thelr entry inte Diesel—magazines making 
Diesels the subject of their feature articles, Never belore 
has there been greater activity in this field, * # But 
the inevitable 


lt-start doing so by sending’ for tree copy of March 
of Diesel, and data cn Hemphill Diesel training. Use 
‘coupon now: 


HEMPHILL 


DIESEL 
SCHOOLS 


HEMPHILL DIESEL SCHOOLS (use nearest addsess) 


1] Please send data on 


Diesel courses, also hee copy of 
BE lustrated booklet 


el Diesel 


ar AREYOU BOING 


Cdusatinns 


FROM HOME OWNERS 


Q—We HAVE an upstairs bedroom floor 
which has been used off and on for fourteen 
years, and the hard pine flooring has dried 
out, leaving cracks between the boards. How 
should these be filled in? Should they be 
filled before or after the floor is sanded ?— 
J. M., Meadows, Tl. 

A.—IF THE cracks are not too wide, they 
can be filled with a mixture of sawdust and 
varnish. Wide cracks should be filled with 
strips of wood cut to fit and glued in place. 
‘There is also on the market a powdered filler 
which is mixed with water. The floor should 
be sanded before the cracks are filled, as this 
will remove many of the smaller imperfec- 
tions. If the floor is very splintery, it would 
be wise to rent a floor-sanding machine. 
After the cracks have been filled, the floor 
should be given a second sanding to remove 
any rough spots and give the floor a smooth, 
finished look. 


Natural Finish for White-Pine Walls 


Q—I AM building a small house with an 
outside wall surface of about 2,000 square 
feet. I plan to use white-pine boards and 
battens, and instead of using house paint 
or stain, I want to use a clear, colorless 
finish that will preserve the beauty of the 
natural wood and prevent its discoloration. 
What would you advise?—H. E, A., De- 
troit, Mich. 

A.—We svocest that you use a very high- 
grade outside spar varnish or a high-grade 
marine spar, Thin the first coat with turpen- 
tine and apply over this at least two and 
preferably three coats of full-bodied varnish, 
This will darken the wood to some extent, 
but will give a durable finish with the 
beauty of natural wood, just as it does on 
yachts and small boats. 


Painting Crumbly Plaster 


N. O'D., CHILLICOTHE, O10, When paint- 
ing a plaster wall whose surface tends to 
crumble, all surface powder should first be 
removed with a painter's duster or a large 
bristle brush, taking care not to mar the 
surface. Then apply a coat of varnish size, 
following this with a priming coat of flat 
wall paint or a mixture of half flat wall 
paint and half size. Finish with two or three 
coats of regular paint, just as you would 
with any other plaster wall, but do not apply 
it heavily. 
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I'M SO HAPPY NOW 

THAT CHARLES 1S 

DOING SO WELLIN HIS 
NEW BUSINESS 


MADE ‘217 
in 10 DAYS 


WASHING WALLS 


@ Newly igvenjed machine washes walls G 
times faster and better than by hand. 

‘Charles Steele made $217.00 the first 10 days, 
men ilke him to g0 into Dusiness for themse! ven 
Where" homes: achools, ofices: stores, churches, 
Ai have walls that need washing. You doa’t rent 
Sperate this businem from Four home.On & Jobs p ‘ou 
bsCinSoe.Aveite tor complete factaon new Von Sehrader Walt Dieter 
ferwhich washeapalnt perfect and postponearepainting many years, 


We want more 


SEND FOR FREE 
INFORMATION 


{nthe went few dyes 


DIESEL 2 === 


free.” Residence course ii 
three months. 


FINLAY ENGINEERING COLLEGE, 1005 Indiana, Kansas City, M 


ITALIAN AGCORDIONS 


SS ow St adm toStrons To 
STALIAN ACCORDION COMPANY 
wate ste 


FORGE AHEAD 


with the Thinking Alphabet “exactlyhow” shortcut fortrain- 
Ingmind and personality. Helps gain Originality Self Dis- 
fovery . . Personal Power. Achievement. Free booklet. 
Thinking Alphabet Instituie, 99-A Fern St, Philadelphia, 


When Writing Advertisers 
Please Mention PopuLar ScieNCE 


em Pacqeer 


PROFITS 


costs 


APPROPRIATIONS: 


POLICIES AUDITS 


PLANS FOR 
FINANCING 


Become an 
Expert Accountant 


Pe Profession that Pays 
The demand for skilled accountants — men who 
really know their business —is unceasing, Big corpora~ 
tons are in constant need of expert counsel in Audit- 
fg, Cost ‘Accounting. Husine 


P 
Siten promoted to responsible executive positions— 
given an opportunity to earn real salaries. 


Send for This Book—It’s Free 


fre sie 
Bit ereneg 

ietg'you FREI he pike of tsture, el 
Sind miail the coupon NOW, . 


===~=Find Yourself Through LaSalle! ====—= 


LASALLE EXTENSION UNIVERSITY 


A CORRESPONDENCE INSTITUTION 
Dept. 283-HR "Chicas 


AVIATION 


must have thot 


BE AN AVIATION MECHANIC or’ AERONAUTICAL ENGIN: 
Learn Alrplane and Engine Maintenance, -rebuldin 
ir; Almplane Design and Construction: Aircraft 

of Welding. "We 


181 Lincoln Graduates recently 
EMPLOYMENT SERVICE GIVEN. 
Tocating “positions. Now offering part-time employment 
for board and room while in training. 

MAIL COUPON NOW for: 


complete Information. 
LINCOLN AIRPLANE & FLYING SCHOOL 


laced In good 


je agaist Graduates in 


622 AIRCRAFT BLDG., ‘LINCOLN, NEBRASKA 


WANTS 
MORE 


ow isthe time toget into, Aviation! Alglines. Alrpors, Airplane Factories now expanding 
inds more trained men. Graduates of this Lincoln Gevermme 
are regularly stepping into, good-pay positions in aviation” Opportir fies tor many 


RAINED 
MEN 


LINCOLN’ 


eeorocee Soe 


Ta Praining 


T4 ike to get into Aviation. Please rush com- 
I piete information about Lincoln Training. 


1 ame 
1 Address. 


city. 
—<— 


FIND ssccsv 


... THEN ORDER THE BOOK 
OR BOOKS SUGGESTED FROM 
THE DESCRIPTIONS BELOW ! 


THESE BRAND NEW MANUALS 
ARE THE VERY NEWEST AND 
LATEST GUIDE BOOKS PUBLISHED 


Fully illustrated and bound in sturdy 
cloth. They are an unbeatable value 
at only $2.00 each. 


BOOK 1 
JIG-SAWING PROJECTS 
How to make ingonious toys 
with the jig saw. Plans for 
making pusal 


BOOK 2 
SOLDERING 
How to repair je} 


for practical and 
work. Fully il- 
lustrated. eloth-bound $2.00 


BOOK 3—CHEMICAL FARMING FOR AMATEURS 
bout growing flo. 
‘of chemicals. W 
How to build small 
for commercial use, 


circulators. 
for mixing solutions. Fully illustrated, cloth-bound $2.00, 


BOOKS 
PLASTIC MODELING 
How to fa: 


BOOK 4 
DESIGNERAND DRAFTSMAN 
A simple system of dia- 


figures from 

g clay. How to 

icieont wire skele- 

tons to simplify your work. 
K 


things you . 
How to make your ows 


puppets aad masks, How 
te model in clay from fe. 
Fully illustrated $2.00. 


iMlustrated $2.00. 


BOOK 6—HOW TO GET A BETTER JOB 
Lotters, interviews and applic 
5; na of olfective let 
that get interviews. Analyses ol 
tion forms of leading employers—how to fill them 
a leading employment managers collaborated 

to produce this helpful book. Cloth-bound $2.00. 


BOOK 7 BOOKS 
GARDEN GUIDE TOY MAKING FOR FUN 
Everything you need to AND PROFIT 


know about your garden 
in concise form. How to 
plant and care for flowers, 
shrubs, vegetables and 
trees. How to plon your 
garden. How to grow and 
care for your lawn. How 
to lay out @ rock garden. 
Fully illustrated $2.00. 


Simplified instructions for 
making wheel toys, doll 
houses and furniture, 
mated toy: ction 
toys, animals and birds. 
How to make games. boats. 
equipment for winter and 
summer sports. Fully illus- 
trated, cloth-bound $2.00. 


38 Please mention Porctar Sciexer Moxtuny when writing to advertisers. 


BOOK® 
BOOK OF BOATS 
Complete plans and speci- 
fications for building « 17-1, 
cabin cruiser, @ fast ft 
low-cost 


sturdy 16-ft. light 
kayak and six other inex- 
pensive boats for rack 


Fully illust 
bound $2.00. 

BOOK 11—GASOLINE 
BOOK 10 POWERED MODELS 
HOME OWNER'S MANUAL How to make model boats, 
How to make repairs from automobiles, planes and 


cellar to chimney top. All 
about painting. fnishiog. 
papering, woodworking, 
masonry. plumbing, he 
ing. etc. Fully illustrated, 
cloth-bound $2.00. 


gasoline motors to run 
them. A homemade wind 
tunnel to test the stream 
Hining of fuselages, hulls, 
‘etc. Fully illustrated, cloth 
bound $2.00. 


SEND NO MONEY 
__ MAIL THIS COUPON, 


Popular Science Monthly, Dept. 20 
353-4th Ave., New York 


Please reserve in my name, and notity me when 


Mevteate'T have lueted below "are toedy’ tor 
shipment. 
1. ig Sewing 6. Geta Better Job | 
2 Solderiog 7. Garden Guide 
2, Chemical Farmiog 8: Toy Making H 
& Designer S BosketBots | 
$ Plone Modeling 10. Home Oween | 
H 


11. Gas Models 
1 will pay the postman $2.00 each, plus 
en delivery. You will refund my money if 
the books in 10 days. 


stage 
return 


NAME 
‘ADDRESS__ 
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Decidedly Unusual— 
THURSTON'S 1940 CATALOG OF 


“HARD-TO-GET” MATERIALS 


For Homecrafters, Schools, Institutions, 
Antiqu 


Landscaping Is Profitable 
aaa (apocrine yl 


Sening course! Ti sell at home- in spare Sime, 
"tor tascina 


AMERICAN LANDSCAPE 


‘SCHOOL 
(6154 Grand Ave. Des a 


EVERY Radio 


Me- 


i 
em 
Sahay PR 


Drafting Jone Otten. Pay #1 
ihe in eat 


Tralned traf 
Mh - 


‘insriruT 
When Writing Advertisers 
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Rheumatism: 


in Few Minutes 
To relieve the torturing pa 


Neuralgia or Lumbago in a fe 
fine formula, used by thousands. 3 
‘quickly—must relieve cruel pain to your satisfactior 
minutet—or your money back. Don’t suffer. Clip this ad now 
asa reminder to ask your druggist for NURITO today. 


Monnoe € Aiton, titineis 


of Neuritis, Rheumatism, 


27 Moneyback | 


\ 


Atel On 
FREE GATALOG * ‘ 


eg 


BRINGS YOU MORE FUN 
IN RADIO AT LESS COST! 


io eld ese 
eee a 
Beene anes Bare 
sai ihe tee Se oe 

ese Sonor 


Hadio Wire Television Ine 
8 Dept.98—100 Sixth Ave., New York, N.Y. 
Rush FREE 1940 Rodio Catcleg No. 78 


YSZS) 


60-SECOND 
Demonstration 


BP Amazes Howsenive 
Peep n en ee ese dares Howsewines 


SAMPLES for AGENTS 
2. JUST SEND 
satan! same r7-NAME-~ 


RITE Your name and 


FREE BOOK 
TELLS HOW 


d dorunie 


tae 
‘Aadreess Marry M. Lamon, 


NATIONAL POULTRY INSTITUTE 
Dept. 51. 


At Reduced Tuition Cost 


Airplane factories report urgent need of 
35,000 trained men immediately. ‘To cooper- 
ate with the Government and the Aircraft 
industry, E. J. Sweene 
Sweeney’ Aviation Schools, 
port, Kansas City, Kan., has arranged four 


Special emergency training courses which 
students can quickly complete, qualifying them 


for Jobs, to help factories catch up on $400,- 
wort! back-ordered airplanes. 

wehess OoUrses Gre otlerse only wile toe 
present emergency exists, but are now open 
to anyone who writes Mr. Sweeney at once. 


«SOUTH AMERICA ¥ oo” ay 


Send for my book how to develop 


STRONG ARMS and 
BROAD SHOULDERS 
hal 


Know "Electricity as Experts 
Know It—and Get an Expert's Pay! 


Brebare ourself for sobs ‘inead, ‘Todo just this dhowsanas of 


nen he 


The Croft Library of 
Practical Electricity 


6 volumes, 2155 pages—New low price 
Neo money down — Easy payments. 
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VISIT YOUR 
DEALER DURING 
NATIONAL HARDWARE 
"OPEN HOUSE" 


HARDWARE 
FOR BETTER 


LivING” 


WATCH FOR BIG 
INVITATION ANNOUNCE- 
(MENT IN THE MAY ISSUE OF 


APRIL 25 


<1| POPULAR SCIENCE MONTHLY 


POPULAR SCIENCE 


Improved CONNQUEROR 
ettor’s Tan 


CONN 


GE Su mens 


MODEL AIRPLANES 
10¢ - 25¢ » 50¢ » $1 


j BGs vingspans-—big values! 16-n. models 


BUILD A 
Welch system 1 
sive; interesting and proftable. 


ware: propellers: Martoe ps falls: Boat 
Maleritinund WELCH WHITE CAP MARINE MOTORS: 


WELCH BOAT CO., STATION K-9, MILWAUKEE, WISCONSIN 


MYSTERIOUS. DEVICE = WELDS: BRAZES 


ANYONE, Gin operare| pled d soivéns 


fe Tey pee erie a 


JOBS for MEN 


ACTION 


hiSerdnainaer tonne gare 


| eSicres Pema Institute of Electroteconics 


‘on your pace core iextion “pd fre beter 7 
ET youR FREE COP a nA | 


ig Up wertorcee sn Abe ue 
1 how : 


pas Wore Seeess § pi epee see 
yr) 


Send deat nt Me 
indietrial Scholarship. 


~~ 
EARN To DRAW 


—at home in your spare time 
‘The fancinating Held of Art ofters opportunity to bath 
ten and We Plats are rapaite of eur: 
fhe $40, "S30."473/a week, We train You righ 
for a sticcenef ul 


COMMERCIAL ART Gantoonine 


A Prot. fully describes 
ad TWO BIG ARTISTS” OUT: } 
Tuded. 


T am Interested in learning to 
joa, “Art fur Pieaste and Prot 


Name Are 
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The making of contour maps from aerial photographs by an 
amazingly intricate machine is one of the fascinating subjects 
in the current release of POPULAR SCIENCE-ON-THE- 
SCREEN. See it in Cinecolor at your local theatre. Produced 
by Fairbanks and Carlisle with the cooperation of the 
editors of POPULAR SCIENCE MONTHLY. Distributed by 
Paramount Pictures. 


POPULAR 
ON-THE-SCREEN 


SCIENCE. 


| Wity wizaRD OF 
ime of Theatre WAUKESHA AND 
| is TRIPLe-DEcK 
1 SANDWICH MAS- 

SCIENCE MONTHLY, 353 Fourth Ave, N.Y, TCATOR. 


ware 
Aon al Ercan 
recast colo oer 


! Extra Molds 
tue. Inetractite eiresare'Bret Oe & UP 
RAFT, INC., 341 N, Pulaski Rood, Chicago, Ill. 


Wonders Through The 
MICROSCOPE 


‘A new book which tells you all about 
MICROSCOPY. Turn an Inexpensive 
microscope on hundreds of specimens 
within a stone's throw of your front 

and you step off into a new world of won- 

Complete Manual for amateurs. How to 
use equipment, secure and preserve specimens, 
take photomicrographs, ete. Numerous illus- 
trations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 20¢ 
353 Fourth Avs 


Beacier, amazingly improved gaivan 
fring. Tougher, longer-lasting Copper 
ei," Low Factory Prices, 


FEBRUARY, 1940 


FINED for 


IGNORANCE! 


‘YOU Witt BE PENALIZED 
316 A WEEK FOR UE! 


UL GET AMERICAN SCHOOL 
10 HELP ME OUT OF THIS 


hy 
College Grade Training 
Pays up to40 aweek Extra* 


HIAVE YOU thought about home study? You look around 
you at your friends, neighbors and fellow employes: This 
fas earns $10 a week more than you—that one earns nearly 
double—a third, though appreciably younger than you, seems 
tobe making better progress. Why? How ean you catch up with 
them? You know that literally thousands of ambitious men and 
‘women have won substantial Success through using their epare 
time at home to master the principles aid practice of theit 
chosen lines. HOME STUDY can help you, too, make good, 

In 1900, only ONE person in 800 was a high school graduate, 
Today, one in every 837 is college trained. That's why You need 
so much more “on the ball” today than ever before. That's 
why American School has stepped up its complete courses to 
include so much work of college level. You NIZED it, to win 
‘out today! Mail coupon right now for FREE information. 


bo = —- 

‘American School, Dept. Gi-246, Drexel Ave. at S8th St., Chicago, I. 
Gentlemen: 1 sit down and consider 

carefully If you will send me FREE tnlor 
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| at Home aS 
| Do You Want a Fine 
| Farm At a Bargain? 


v “coRPoRation | 
Cineinnatl, Ohio 


NEW EXCITING DISPLAYS AT 
YOUR HARDWARE DEALERS. 
YOU'RE INVITED TO BROWSE 
DURING NATIONAL HARDWARE 


ne =) Speen e 


en Fy 


a6 
WATCH FOR THE BIG. 
INVITATION ANNOUNCEMENT 
IN THE MAY ISSUE OF 


The Man with the Scatter Brain 


‘You know this man as well ax you know yourself. His 


ind. ubbles "at. everyth 


masters NOTHING. He 
"tbe 


B. C. McCULLOCH 
Desk 72-B Pershing Square Building 
NEW ROCHELLE, NI 


$25.00 A WEEK IN CASE 
OF SICKNESS OR ACCIDENT 


MEN AND WOMEN 
AGES 16 TO 75 


IEDICAL EXAMINATION. 


pen to yoo und your family 


GEORGE, ROGERS CLARK ¢ CASUALTY co. 
NATLONAL INSURANCE AGENCY | 
th Dearborn Street, Chicago, 1. | 


FREE\exrancc po} 


‘end ‘only 108 40 cover imaiing 


T MEN —WOMEN 

Get ready now for 
Lifetime Jobs 

Soleries $1,700-$2,100 


3 
"e 


0 week course 1s $30 . 
BUT YOU DON’T | 


Pay for Course Until After 
You Are Appointed and Working 


FEBRUARY, 1940 
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NEW DE LUXE ZEPHYR 
COMPLETES CORONA LINE 


DeLuxe Zephyr $39-75 

Regular Zephyr$29-75 
| Now five moi CORONA SPEEDLINE 
choose from, eacl ‘3 models 


in its price class. 
bearing the 
known, bestlike 


$49.50 and up 


(orices subject t0 revision) 


CORONA 


PORTABLES 


ay send ce, FREE nd po 
ining photographs and letters from ra 
oa 


ULAR SCIENCE Zooks 


ESE practical, easy-to-understand handbooks will help 
you get the most out of your hobby. Written by experts 
‘especially for Popular Science Monthly readers, they are 
invaluable to the mechanically minded man. Each book is 
fully illustrated, with pictures and diagrams. Bound in sturdy 
library cloth. You need not hesitate to order them for your- 
self or for gifts. We guarantee complete satisfaction or 
money back. 
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be Mae whe LIME ts 00 TUNES 


NOW IT’S EASY TO BUILD YOUR OWN 
HUNTING ond FISHING LODGES, 
CABINS, BUNGALOWS 


A big book of definite instructions for beginners. If you con handle o hommer 
‘and saw, there's no reason why you can't build o bang-up cabin in the woods thot 
‘anyone would be glad to live in, or own. Complete plans, and step-by-step instruc- 
tions for every stage of the work. Designs for numerous log cabins, lodges, tourist 
homes, wayside stands, bungalows. Not just a book of pictures but a full course 
of instruction. Every problem of location, drainage, water supply, etc. is 
clearly explained, Tells how to cut and erect your structure — all about ee 
floors, roofs, windows, doors — how to do the whole job from foundation $e: 
to chimney top. Don't imagine it's hard—when you see the book you'll be KO 
aching to grab some tools and get to work. 256 pps., full cloth bound, $2.00. 


LEARN DIESEL ENGINEERING 


WITH THIS NEW SIMPLIFIED MANUAL 325'oxcce* 


Here at lost is « book written for the man who has had no previous 
knowledge of Diesel Engines. Tokes you in easy-to-grosp stoges 
tight from the fundamental principles of the Diesel to the most modern 
‘edvonced types of engines. Tells you in cleor, non-technical longuoge 
just how ond why the Diesel operates — what hoppens in the cylinders. 
Ail about pressure, volume, speed, and heot. Various fuels ond how 
they ore roted. Different types of Diesels, ond their comporctive 
economies — cir and other types of starters, etc. Adapting the Diesel 
40 automobiles, ships, trains, and airplanes. How you con Icke od- 
vantage of the: many opportunities that Diesel Engineering offers. 


THE A B C’S OF DIESEL ENGINES is profusely illustrated 
from beginning 10 end, including useful tobles, reference 
dato, operating costs, and other information invaluable to 
the Diesel-minded man. You con DEPEND upon the com: 
pleteness and accuracy of this great book. 

Full cloth bound, $3.00 


— 


POPULAR SCIENCE, birt. 20a, 253 rourrH AvENut, NEW ¥¢ 


4 : 
SEND NO + Comore -- $2.00 Radio Experimenter... $2.00 


$2.00 
MONEY NOW! © \iood Corvin. $2.00 Metal Work ......... $2.00 $3.00 
| Electroplating ... $2.00 Model Railways ....... $2.00 
| TEAROFFAND MAIL wise 
THIS COUPON TODAY § +=: = 
Tere ae x. 
|. tsa ev evoa pane Cries tom ove U.S.A. comet be vn 0. 
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The Utmost From Life! 


ON’T HOLD BACK-—life is yours 

to live and enjoy each conscious 
moment. Not in a sheltered, routine 
living, but only in a tempest of life’s 
forces—which challenges every element 
of your nature—will you receive that 
inspiration, those ideas, which will bring 
Yoo personal ay cy and happiness. 
ive boldly but knowingly—learn to uti- 
lize nature's laws to the fullest extent. 


A FREE Book of Facts 


life and mind—used by the sages for 
‘centuries, Write for the free book, "The Secret 
Heritage” today. Address Scribe! A.U.M 
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San Jose, California, U.S. 
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FREE 
MICHIGAN TRADE SCHOOL FOLDER eens 


GET A. A GOVERNMENT JOB 


RAILWAY 5 
POSTAL ni2e0 ae First Year 


fore You Lose It 


City 1 Rural Carriere—Postoffice Clerks 

File Clerks—Accountants—Stenographers— 

Typists—Many other Government Job: 
Common Education Usually Sufficient 


BD saarees 
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Learn by pre-tested Training 
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See AUTOMOBILES . . 
AUTO PARTS & EQUIPMENT 
ENGINES & MOTORS . 
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PARKS AIR COLLEGE 


PARKS AIRPORT EAST ST.L0 
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OPPORTUNITIES 


«6 FOR FEBRUARY) «6—« 


Do You Want to Get Into Business for Yourself? 
See BUSINESS OPPORTUNITIES. . . . . . Page 53 
and MONEY MAKING OPPORTUNITIES. . . Page 56 


Do You Want to Save Money on Cameras? 
See CAMERAS, PHOTO SUPPLIES. . . . . Page 54 


Are You Looking for a Red-Hot Item to Sell? 
See AGENTS WANTED. . . . «. « « « « Page 52 
and HIGHGRADE SALESMEN . . .. . . Page 55 


Do You Want Some Real Bargains in Rare Stamps? 
See STAMP COLLECTING ..... . . Page 58 
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“How does COOLNESS rate with you 
in pipe tobacco?” we asked ina drafting room... 


COOL BURNING 
MAKES A WORLD OF COOLNESS COMES 


DIFFERENCE IN FIRST WITH ME, TOO. 
PIPE -SMOKING. $ THERE'S NO BITE IN 
PRINCE ALBERT COOL-BURNING P.A., A COOL SMOKE IS A 
TAUGHT ME THAT. IT'S BUT THERES PLENTY A MELLOW, DELIGHTFUL 
SO MUCH MILDER! OF RICH TASTE SMOKE, THANKS TO 


AND AROMA 


PRINCE ALBERTS. 
CHOICE TOBACCOS 


In recent laboratory “smoking bowl” tests, Prince Albert burned 


DEGREES COOLER 


than the average of the 30 other of the 
largest-selling brands tested...coolest of all! 


P goes the pleasure of pipe-smoking when burning 

temperature goes down! There's no excess heat 
to bite the tongue and flatten out flavor and aroma. 
COOL-SMOKING Prince Albert opens the door to 
TRUE MILDNESS and MELLOWNESS with 
PLEASING TASTE — the topmost joys of choice to- 
baccos. “No-bite” treated for extra smoothness. “Crimp 
cut” to pack and draw easier. In a pipe (and a “mak- 
in’s” smoke, too) you'll simply be delighted with P.A! 
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pipefuls of 
fragrant to- 
bacco in 
every handy 
pocket tin 
of Prince 

Albert 
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Mile-AMinute 
Model Cars_-<<, 


ILE-A-MIN- IS SS . 
UTE midgets, =) = 
tiny racing ~ 


cars that whirl at dizzy- 
ing speeds at the end of 


“Filling her up. 
A ae 8 


put 
midget gos tank 


wire cables or on spe- the sport has swept across the 
cial Lilliputian speed- country. Both the New York 
ways, form the latest World's Fair and the San Fran- 


thrill sport of model makers. Hardly more cisco Exposition featured the little machines 
than a year ago, the first races were held in in races against time. A national associ- 
California. During the intervening months, ation has hundreds of members. Already 
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Cors are 
model trach 


ided by roi 
in Los Angeles, Cali 


miniature speedways are under’ conAtyt 
in a number of cities. And manuisctor} 
in widely separated parts of the cousitfy, 
making motors and kits 5 


ble kit may cost as much as forty-five‘ldl 
lars, it is estimated that there are more thams 
1,000 enthusiasts active in the country’ 
Flourishing clubs have been formed in Los 
Angeles, Calif, Pottstown, Pa., Bayside, 
N.Y., Salinas, Calif, Fresno, Calif. Mil- 
waukee, Wis., and New York, N. ¥. How 
engrossing the new hobby can become was 
demonstrated recently in a western city 
when neighbors called the police because a 
local enthusiast was keeping them awake 
most of the night tuning up his engine! 

It takes but a couple of evenings to put a 
car together. Then come tests and trial 
runs, and finally the big moment—the start 


of a competitive race against time. Such 
competitions have almost as much action, 
excitement, color, and noise as a full-sized 
speedway derby. There is the bawling of 
loudspeakers, the flash of the starter’s flag, 
the shrill whine of the little engines, the 


62 


Model meets hove all the fixings, even 
fo electric timers and timing boards 


fumes of special fuels, the feverish activity 
in the repair pits. 

One after the other, contestants come to 
the starting line. Each has three minutes to 
get his engine started and his car circling at 
the end of an airplane-cable tether. This 
cable, the correct length to make six circles 
of the course equal a quarter of a mile, is 
attached by means of a roller-skate-wheel 
pivot to a central post and to the side of the 
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car by means of a “Y” yoke which snaps 
into eyebolts on the chassis. 

Cranking the air-cooled, model-airplane- 
type motor is accomplished in various ways. 
Simplest of all is flipping over the drive 
wheels. Next comes pressing the flywheel 


ing, |rubber-shod 
wheels projecting 
from the top, have 
made their ap- 


infuriated hornets, the little power plants go 
into action. They often wind up to 10,000 or 
12,000 revolutions a minute. The drive 
wheels, usually turned at a two-to-one ratio, 
revolve up to 6,000 times a minute, 100 times 
a second. In fact, so fast do they whirl that 
you can see centrifugal force increasing the 
size of the rubber tires as the machines are 
lowered to the starting line. 

With a quick shove, the contestant sends 
away his foot-and-a-half-long racer. For 
three laps, it spins at the end of its cable, 
warming up. Then the starter's flag darts 
down and the race against time is on. 

During the six laps that follow, the unex- 
pected often steps in to add to the excite- 
ment. In one recent contest, a tiny stream- 
Tne car was going at top speed when it 

truck a bump, flipped over on its back, slid 


savthird of the way around the circle with 


‘ze wheels spinning in the air, righted itself, 


‘end continued the race! 


Modern miniature cars are far from frag- 


|. At first, tires from novelty ash 
Now, however, special hol- 


low tires, clamped securely to the wheels, 
are fitted to the racing models. The average 
weight of the midget cars is six and a half 
pounds. In competitions, the main rule is 
that all machines must weigh one pound for 
every tenth of a cubic centimeter of engine 
displacement, Not long ago, at an indoor 
meet at Pottstown, Pa., one car was ruled 
out as under weight. Undaunted, the owner 
tied bits of metal and even a flat monkey 
wrench to the chassis, bringing the weight 
of his entry up to the required point, and 
then succeeded in turning in the second best 
time of the day. 

A vital factor in prize winning is getting 
the carburetor set just right. Early experi- 
menters frequently soldered the carburetors 
directly to the engines. In speed trials, the 
power plants heated up and the expanding 
metal of the carburetor changed the delicate 
adjustment of the needle. By separating 
carburetor and motor with a short length 
or rubber-and-fabric hose, two Bayside, 
N.Y., enthusiasts, Art Ritter and Jerry Col- 
lins, overcame the difficulty. The hose con- 
ducts far less heat than metal does. 

It was Collins, last summer, who played 
‘an important part in the most sensational 
run of the New York World’s Fair compe- 
tition. A California fan, R. E. Hulse, of 
Fresno, had sent a sleek racing car by air 
express for entry in one of the Sunday com- 
petitions. Following the detailed instru 
tions which accompanied the machine, 
Collins sent it away on its speed run. It shot 
off at such an unexpected pace that {t rocked 
over the center post and more sandbags had 


to be piled about its base. Then the little car 
got away for another flying start and at the 
end of a quarter of a mile, it was flagged 
down after having attained a peak speed of 
fifty-five miles an hour. 

“Flagged” down is technically correct, 
For the speeding midgets are now usually 
stopped by means of flags. A stiff wire ex- 
tends for several inches above the body. 
When it strikes the cloth of the flag, it is 
pushed back, flipping off a toggle switch and 
stopping the engine. This improvement sim- 
plifies the work of bringing the whizzing 
cars to a halt. 

Other innovations make their appearance 
at almost every meet. A few weeks ago, in 
California, a car equipped with a Lilliputian, 
belt-driven supercharger, attracted wide at- 
tention. To increase the efficiency of his 
racer, another western enthusiast has de- 
veloped a centrifugal clutch which grips 


In most races, 
the car is 
ered to a center 
post by o length 
of oirplone cable 


At the cor, a "Y"" 
yoke of wire fas- 
tons the cable to 
the side of the 
aluminum chassis 
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Spectators watch @ contestant warm up 


tighter as the machine builds up speed. 

‘At Pottstown, Pa., William Beaver has 
developed an ingeniously simple arrange- 
ment which steers his racer and keeps it 
from “fighting the tether” and wasting pow- 
er. A spring holds the front wheels turned 
out, away from the central post, when the 
car is standing still. In motion, the pull of 
the cable, acting on an arm, turns the 
wheels inward, the degree depending upon 
the speed at which the machine is traveling. 
‘Thus, centrifugal force automatically keeps 
the little car “tracking” correctly through- 
out a race. In the ordinary machine, the 
steering wheels are permanently set in one 
position. 
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is cor ot a recent race held in New York City 


Many racers are assembled from 
kits like that seen at the left 


Little block cases house the cars 
when owners travel to a contest 


Just as individual ideas appeared in the 
design of the racing cars, so each pioneer 
had his own pet blend of fuel. Gasoline, ben- 
zine, alcohol, castor oil, and other ingredi- 
ents went into these concoctions. One experi- 
menter produced such a powerful mixture it 
blew the top off his engine. Another tried 
pure alcohol and soon discovered it had eaten 
holes in the walls of his cylinder. At present, 
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a blend of fuel and lubricant specially pre- 
pared for outboard racing motors is most 
popular with the midget-car racers. 
Because of the initial cost of getting 
started in the sport, two or more enthusiasts 
often band together to pool expenses and 
share the fun, Among the most successful 
teams of the kind are the Dooling brothers 
of Los Angeles and the Ritter-Collins team 
of Bayside. Collins and Ritter have cleaned 
up most of the prizes in the East, including 
the three-foot trophy presented at the New 
York World's Fair, and Tom and Harry 
Dooling carried off the main prizes at the 
San Francisco Exposition and the coveted 
‘Matthews Trophy for the fastest mile made 
at the new Los Angeles miniature speedway. 
‘This one-sixteenth-mile de luxe oval repre- 
sents the last word in tracks for midget 
racers. There are pits for fifty contestants. 
‘The electrical timing apparatus is accurate 
to a hundredth of a second. A special crash 
fence protects the spectators, and loud- 


speakers broadeast the results of the 
races. 
Four machines at a time race around 


Individually sprung wheels ore 
used on many miniature speed: 
sters to iron out the bumps in 
rough tracks and help keep the 
driving wheels on the ground 


One way to stort the tiny 
motor is to hold its fly- 
wheel against the spinning 
fire of an upended bicycle 
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the banked wooden oval, riding on metal 
rails much in the manner of cars on a roller 
coaster. Ball-bearing guide wheels reduce 
friction so the speed of the cars is cut only 
two or three miles an hour. Twice, racers 
at the new track have been timed at better 
than mile-a-minute speeds. 

A roller, spinning under the wheels of the 
cars at the starting line, cranks the engines, 
and tiny catapults shoot the machines for- 
ward at the beginning of the race. Thus, al- 
though each car is clocked individually, the 
four racers are bunched and the excitement 
is increased for the spectators. 

Movie stars and Air Corps pilots, as well 
as ordinary citizens, have fallen under the 
spell of the new sport. Growing lists of 
entries prove the popularity of this craze 
which combines the fascination of mechanics 
with the thrills of the roaring road, 
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Two of the positions in which 
the protective visors con be 
snapped to the novel ski cop 


Three-Way Transparent Visor 
Is Snapped on Skiing Cap 


Firrep to a new ski cap by snap buttons, an adjustable 
three-way visor of transparent materisl may be worn 
either close to the face or over eyeglasses. It also may be 
fastened out of the way, or detached entirely, when not in 
both rimless for full 
visibility, may be interchanged. Adequate ventilation be- 
tween the eye shield and the face prevents fogging. 


use, Tinted and colorless visors, 


Double Brush Is 
Shoehorn, Too 


A THREE-IN-ONE clothes 
brush recently placed on 
the market serves a variety 
of useful purposes, An aux- 
iliary tuft of extremely stiff 
bristles provides a means 
of removing spots from 
suede shoes. In addition, 
the handle is so shaped that 
it may be employed as a 
shoehorn, as shown below, 


Compressed-Air Gun Delivers Concrete 


'HROUGH a barrel as long as two city 
blocks, the novel “gun” shown below 
shoots concrete to line water tunnels at 
Monrovia, Calif. When a charging box on 
wheels has been “loaded” with two cubic 
yards of a fresh mix, an air compressor 


builds up 250 pounds pressure to the square 
inch. The gun “fires” its compressed-air 
charge every two minutes, driving the load 
of concrete mix through the length of pipe. 
By forcing the concrete ahead intermittent- 
ly, and under high pressure, the mixture is 
prevented from setting prematurely and 
clogging the delivery line. 


Concrete is "fired" by com- 
pressed oir from the cylin. 
der through a delivery pipe 
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Toy Submarine Dives and Rises 


IN WATER 


S1OTS ADMIT 


a 


The toy operates three minutes on one charge 


Y CLEVERLY applying principles of 

chemistry and physics, a Texas inventor 

has developed a self-operating toy sub- 
marine, Placed in a tubful of water, it 
repeatedly rises to the surface and dives 
again, as if controlled by an unseen crew. 
‘The secret lies in a tiny gas generator, 
containing tablets of baking soda and tar- 
taric acid, which react in the presence of 
water to produce harmless carbon dioxide 
gas. Buoyancy to raise the toy vessel is 
provided by this gas, which is shifted 
through a U-shaped tube between a pair of 
open-bottomed tanks and then released. The 
tanks are carefully shaped to “trim” the 
craft in such a way that it realistically 
broaches the surface bow first, levels itself 
on an even fore-and-aft keel, and then dis- 
appears stern last. A single charge of 
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Cut-oway draw- 
ing of toy sub- 
marine, showing 
gos generator, 
tanks, ond tube 


arree 


WATER LINE 
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et 
BUOYED UP 
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@ sO 
CaS RAISES 
Sbamanine 


chemicals operates the submarine for about 
three minutes, during which time it ex- 
ecutes eight to ten dives. The gas generator 
may then easily be refilled with a new 
charge, and the performance repeated. ‘The 
inventor suggests that the same principle 
could be used in a realistic toy whale. 


Fireproof Gloves for 
Camp and Home 


BORROWING an idea from 
industry, department and 
sporting-goods stores now 
offer heatproof gloves of as- 
bestos for home and camping 
use. Fitted with rings for 
hanging near a fireplace, they 
save burned fingers in handling flam- 
ing logs and hot andirons, and are 
equally handy around camp fires and 
barbecues. Two sizes are available, 
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With a toothpick model, Dr. M. Russell Stein illus 
trates the structural design of the human jawbone. 
Above are two views of his model of an arch bridge. 
Fifty-two inches long, it contains 31,000 toothpicks 


By 
FRANK CAPORAEL 
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Toothpic 
gineering 
s Dentist's 


Hobby 


AKING scale models of giant 
engineering projects with flat 
wooden toothpicks and house 


hold cement serving as the structural 


materials, is the unusual spare-time 
occupation of Dr. M. Russell Stein, a 

w York City dentist, Ably assisted 
by his w Dr. Stein transforms 
boxes of toothpicks into architectural 
masterpieces that are accurate models 
of their pr pes, practically perfect 


Twenty-two years ago, as a boy of 
twelve, this toothpick engineer yearned 
for a construction set so that he could 

build bridges and towers as other young- 
sters were doing. But because it was not 
his good fortune to own even the simplest 
of kits, he turned to erecting structures with 
toothpicks and glue. The completion of his 
first effort, a model of the famous Eiffel 
Tower in Paris, France, sent him off to bed 
filled with pride. But the night was exces- 
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Although it tips the scales of less than 
half an ounce, this ten-inch truss span can 
support @ flatiron weighing six pounds. 
Some of the structures built by Dr. Stein 
can sustain 500 their own weight 


THESE ARE THE TINY GIRDERS 
To speed construction, toothpicks are ce- 
mented together in advance in lengths 
of two, three, ond four. At the right, 
Mrs. Stein is joining two flot sections 
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The hobbyi 
of one of 


sively warm and morning found his model nothing 
but a tangled mass of sticks. The heat had melted 
the glue. 

Undeterred by this tragedy, the lad began to 
experiment with various materials until he found 
just the right combination of flat toothpicks and 
household cement. Today he still uses the same 
simple materials, but his present intricate projects 
are far beyond his wildest boyhood dreams. 

Take his working model of a giant Ferris wheel. 
This required one and a half months to build, and 
27,000 toothpicks went into its construction. Each 
of its twenty-four cars swings on a pivot to main- 
tain a horizontal position as the main wheel re- 

volves. An accurately construct- 
r arrangement drives the 


At the top of the page, 
the toothpick engineer 
is seen at work at his 
drawing board, laying 
out his newest’ project 


It took a month and o 
half to build the work- 
ing model of a Ferris 
wheel shown at right. 
The cors keep o hori- 
zontal position os the 
wheel turns, driven by 
the toothpick gear seen 
in the photograph above 
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Ferris wheel on a dowel- 
rod shaft that employs a 
collar button as a main 
supporting bearing. 

Dr. Stein usually be- 
gins his projects by lay. 
ing them out on paper. 
Each section is designed 
and then made in a single 
flat plane, by placing the 
toothpicks along the lines 
of the drawing and then 
cementing them together. 
‘To speed the work, tooth- 
picks are cemented to- 
gether in advance, in 
lengths of two, three, 
and four, Small cutting 
pliers are the only tool 
used. When all the flat 
planes are complete, they 
are tied together with 
string and cemented in 
place. In addition to its entertain- 
ment value, Dr. Stein says that his 
hobby helps him in mastering prob- 
lems in dentistry, and in his work 
as a lecturer on anthropology. 

Despite their lacy, delicate ap- 
pearance, the toothpick models have 
astounding strength. A small bridge, 
for instance, that tips the scales at 
less than half an ounce will safely 
support a flatiron weighing six 
pounds, 192 times its own weight 
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Strange 
Creatures 
from the 


— 


— 


Dragging the Sea Bottom, 
Explorers Capture Weird 
Denizens of the Deep 


1 pool. Above 
ruiser “Velero Ill 


arine exploration 


EDGING fro all motor launch 10% 
r sea life in the Gulf of California 

recently, L. M. Paquette brought to 

the surface eighteen tiny 
houses, Each consisted of a hinged ye 
shell, the top’ shaped 
flat as a pancake 1 
homes, he found tiny crabs a 


ything at all, no one knows. 


apartments are only one of 
f nature brought up from the 
y scientists accompanying the 
n Hancock Expeditions during the last 
years. More than 1,000 stations have 
these strange been established by Velero III, twi 
id pectens, or presented not long ago by C 


G 


scallops. The shell protects both, and the ock to the University of Southern 
crabs consume food cast off by the ° exploration. From her 
What the crab does to pa stigated 
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By ARTHUR 
A. STUART 


offshore islands and 
dredged the sea bottom 
many times. 

Praying shrimp, fish 
without tails, sea cakes 
resembling glorifiedsug- 
ar cookies, sea urchins 
whose feet look like 
burned sparklers, eggs 
big as your hand, crabs 
covered by hundreds of 
barnacles, puffer fish 
and butterfly flying fish 
—these head the list of 
strange animals and 
plant life captured by 
the roving researchers. 

Although no monsters 
have been taken, some 
of the finds present 
weird and grotesque appearances. Perhaps 
the most startling, when viewed under an 
enlarging lens, is the mantis shrimp, cap- 
tured in Mexican waters. This creature 
measures a scant six inches from the tip 
of its claws to its stubby tail, Its head looks 
like the sea twin of the insect praying 
mantis, Large enough to be eaten, the mantis 
shrimp carries two pairs of antenne, one 
projecting directly ahead between the claws, 
the other outward at an angle of forty-five 
degrees from the top of the head. How do 
they behave in the sga? “We have no way 


Hunting sand dollars, a va 


ty of sea urchin, in the haul from a dredge 


to observe their habits,” said John S. Garth, 
University of Southern California zodlogist 
and supervisor of scientific work aboard 
Velcro III. “We can only collect them infre- 
quently, and wonder." 

Typical dredged fish is the flounder, yet 
this fellow is vastly different from flounders 
captured near the surface. It possesses no 
finny tail, Caught up usually when the 
dredge is pulled over a sandy bottom down 
to about thirty fathoms, its fin is continuous 
from head to tail and back to head again. 

Related, though different as night and 


CAPTURING 
SPECIMENS 
ON FILM 


Tiny organisms 
hauled from the 
ocean's depths 
are recorded by 
the microscope 


15 


day, the flattened sea cakes and 
the clubfooted “baskets that 
walk upside down” are both sea 
urchins. The round cakes, which 
also are called sand dollars, 
look almost good enough to eat; 
while the latter, found near the 
Galapagos Islands, off the coast 
of Ecuador, contains a mouth 
and five teeth which look like a 
five-pointed star when closed. Its 
clubfeet resemble burned Fourth 
of July sparklers or burned 
cigarettes. All its outer parts 
seen in the picture on page 76 
are scales modified by nature to 
perform special functions 

Captain Hancock, master of 
Velero III and always in com- 
mand when the cruiser sails, 
never knows what strange crea- 
ture may be added to the grow- 
ing collection. From widely sep- 
arated areas two unusual speci- 
mens were taken recently. 

While peering through a water 
glass into a tidal pool on the 
Galapagos, preparing to photo- 
graph several underwater plants, 
one of the expedition cameramen 
saw a strange four-pronged 
black object float into view. 


When danger threatens, the 
spotted puffer blows him- 
self up 00 big to swallow 


Caught on the sea floor, this flounder has no separate tail 


APARTMENTS 
IN SHELLS 
L, M, Paquatte is 
seen opening the 
odd pectenshells 
which are shared 
by scallops and 
diminutive crabs 


foot whaleboat. The 
consists of two bags, one 


coarse and one fine mesh 


Photographing specimensis 
pool. Pictures are 
water glass, 
of which is 
y means of a 
as illustrated 


Quickly 


adjust lens, he 
1a rare picture of the 


egg case of the giant ray or 
skate, a vicious sea monster 
which weighs several tons. The 
ease measured three by six inch 
gh to float. 
niles north of the 
earching along the 
coast near Port San 
jon member 


es, and was light enc 
red 


ured an edible cancer crab. 
t star n itself, for the 
h; but to 
rs of this 
ere attached scores of 


barnacles. Some were tiny 
ers, while other had been liv 


n his hard structure for 
any moons. Both 


barnacles are mobile, the barnacles being 
free swimmers. They attached themselves 
to the crab by their heads and kicked food 
into their stomachs with their feet. 

Crabs cannot protect themselves against 
barnacles, but spotted puffers inflate them- 
selves almost into a sphere when pelicans or 
pursuing fish threaten to gobble them up, 
thus effectively defying their enemies. Some 
seen over the sand of shallow bays in the 
Gulf of California are ten inches long. They 
have parrotlike beaks, yet unlike birds seem 
to possess real incisors. 

Icthyologists know that flying fish do not 
really fly. They leap from the water and soar 
like birds in flight. Butterfly flyers often 
gather under the cargo light when Velero III 
drops anchor at the Galapagos, and will 
follow a moving light, sailing hundreds of 
feet on vibrating fins. They frequently “catch 
themselves” by leaping into the boats. 

The scientists go deeper than the surface 
for rarer specimens. 

In dredging in deep water, down say to a 
half mile below the waves, 7,000 feet of steel 
cable are paid out over the bow of Velero III. 
As the cruiser moves astern at half speed on 
one engine, the four-foot dredge scrapes 


along the bottom. When several hundred 
pounds of materials are thought to have been 
trapped, a winch hauls the catch slowly to 
the surface. A half day often is required for 
a single round trip of the dredge. In shal- 
lower waters, as deep as a quarter mile, a 
smaller dredge slides downward from a plat- 
form at the stern of a whaleboat. Both these 
dredges are double bags, the outer coarse 
and the inner consisting of fine-mesh cloth 
through which tiny specimens cannot escape. 
Each has an oblong mouth made of steel. 

Unusual finds, particularly fish caught at 
great depths which may not survive long, are 
placed immediately in small aquariums on 
deck and photographed. For these a stage 
is set, the aquarium being seascaped to pro- 
vide natural surroundings. Thus rare speci- 
mens succumbing in the diminished surface 
pressure live forever in pictures. 

While many of the creatures captured in 
the ocean depths seem like freaks when com- 
pared with more familiar varieties, they are 
as natural in their own habitat as their rela- 
tives living in shallower waters. By dropping 
their dredges onto the ocean floor, the scien- 
tist-explorers aboard Velero III are penetrat- 
ing a new and uncharted realm of marine life. 


Dredging winches and other gear on the forward deck of the "Velero III” during operations 
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Television Camera Shows Sun’s Corona 


Transmitting ond, below, receiving units of 
the “coronavisor.” At left, how the corona of 
the sun looks when viewed through the system. 
The bright spots of the top are prominonces 


© LONGER need astronomers wait fc 
Ne etal ectipee to view the sun's corona, 
or halo of glowing streamers, which usually 
is masked by the thousandfold brighter light 
of the sky. In a “coronavisor” perfected by 
the Bell Telephone Laboratories, a television 
camera spirally scans the area around the 
sun's disk, and electrical filters discard all 
reception produced by the sky’s uniform 
light. Thus the “unmasked” corona, and bril- 
liant prominences at the sun’s rim, are clear- 
ly seen against a black background on the 
viewing screen. The new aid may help fore- 
cast solar disturbances that trouble short- 
wave radio transmi 


FEBRUARY, 1940 81 


A GIANT track-laying machine designed 
by . Platov, a Soviet engineer, is now be- 
ing used in the construction of new railway 
Mines in Russia. Rolling on sections of track 
already laid, the device is coupled to flat 
cars on which are piled standard-length sec- 
tions of rail already spiked to ties. A crane 


picks up one section of track, swings it out 
in front of the machine, and lowers it into 
place on the previously prepared roadbed. 
Workmen then fasten it in place, and the 
track-laying car advances over it into posi- 
tion for laying another complete track sec- 
tion, as shown above. 


Secrets of Static Electricity 
Revealed in Car Tests 


STATIC electric 


'y in charges as high as 11,000 volts 


Prof. R. Beach ap- 
plies a test prod to 
the fender of a car 
running on rollers 


At right, meosuring 
with instruments the 
amount of static 
discharged by car 
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is often generated in automobiles that speed over 
concrete or asphalt roads. This is one of the interest- 
ing facts established by Prof. Robin Beach, of the 
Polytechnic Institute of Brooklyn, N. Y., who is 
conducting a comprehensive study to determine how 
static electricity is generated and released by cars. 
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‘Amply padded against injury, this fireman landed in o thicket 


His parachute disposed of, he'll be ready to fight a forest fire 


Flying Fire Fighters 
Parachute to Work 


LUNGING earthward by parachute, Government flame 

fighters may soon reach otherwise inaccessible sections 
of a forest to snuff out beginning fires. This spectacular 
method of coping with a menace which brings an annual 
loss of more than $10,000,000 to Americans, was recently 
demonstrated successfully in forest areas near Wenatchee, 
Wash. 

Clad in a special suit of canvas and sponge rubber, and 
protected by a face mask of metal mesh, Frank Derry, West 
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Planes ond porachutes will 
tush forest fire fighters 
up to the scene of action 


Coast parachute jumper 


who cobperated with offi- 
cials of the U. S. Forestry 
Service, stepped off the 


wing of a circling plane 
and dropped unharmed 
to the thick forest growth 
2,000 feet below. Smoke 
eaters of the Forestry 
Service, carrying compact 
fire-fighting equipment on 
their backs, could thus 
reach the scene of a re- 
mote forest fire almost as 
soon as smoke was sighted. 
Subduing flames in this 
manner, before they could 
spread, would save mil- 
lions of dollars a year. 
During the twelve months 
of 1938, alone, fire de- 
stroyed nearly 34,000,000 
acres of timberland, an 
area virtually equivalent 
to the whole of New Eng- 
land. The annual average 
number of forest fires in 
isaround 
175,000, of which about 
15,000 are started by light- 
ning. A new blaze begins 
on the average of once 
every three minutes. 


83 


Saddle for Knee 
Holds Complete 


Manicure Set 


DRAPED over the knee 
like a miniature saddle, 
a manicuring aid recent- 
ly introduced consists of 
a broad strip of soft wool- 
en cloth fitted with con- 
venient pockets that hold 
nail polish, cuticle re- 
mover, emery boards, 
orange sticks, and other 
manicuring accessories. 


College Sophomore Wires 
His Campus for Sound 


FOLLOWING in his father’s footsteps, Edward Sarnoff, son of 
David Sarnoff, president of the Radio Corporation of America, 
is managing an unusual broadcasting network. The system, in- 
stalled at Brown University, Providence, R. L, where young 
Sarnoff is a sophomore, is similar to the wired-radio systems 
established in many major cities. Programs originating in the 
college studio are sent out over wires to the various campus 
buildings, where students listen to musical programs, news, and 
announcements concerning college affairs. In the photograph Everything n 
above, David Sarnoff listens in as his son speaks into the mike, icure is held in the pockets 


Kit for Carving Plastics 
Has Small Power Tool 


CompLere tools and 
materials for carving 
plastics are now avail- 
able in kit form. Made 
in small and large 
styles, the kits include 
an electric hand-size 
power grinder and a 
complete set of quickly- 
attached cutting, polish- 
ing, and sanding wheels. 
A supply of plastic ma- 
terials in tube, sheet, and 
rod form; pins, screws, 
glass, and an enameling 
brush; and a complete 
project book with sugges- 
tions on what to carve and 
how to carve it, are also 
part of the outfit. 


accessories for shaping 
cutting, and sond- 
ing various plastics 
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British gunners in training. 
Numbers on their backs help 
instructors to identify them 


Numbers Mark Soldiers in Training 


NUMBERED like football players, members 
of a British gun crew learn how to play the 
grim game of war. During a practice exer- 
cise, the numerals on their backs aid the in- 


FEBRUARY, 1950 


structor to coach each individual in his du- 
ties, so that perfect teamwork will result. 
The picture above shows gunners training 
“somewhere in England.” 


Spray Replaces Burlap 
for Protecting Trees 


For protecting valued trees against the 
rigors of winter, a new chemical treatment 
takes the place of burlap wrappings. The 
picture at left shows the protective com- 
pound being applied with a spray gun to a 
dogwood tree, 


Handle Opens New Knife 


By ROTATING its cover through a complete 
circle, the springless blade of a new “safety- 
first” pocket knife is locked open or shut. It 
cannot snap back on a finger, and need not 
even be touched to open or close it. 


at wn 


This knife con be opened without touching the blade 
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Daring Diver Feeds Diving Dolphins 


AN UNDERWATER picnic at which a diver 
hand-feeds a school of porpoises while at 
the bottom of an outdoor tank, is a novel 
stunt performed daily at an aquarium in 
Marineland, Fla. Dressed in full underwater 
regalia, the diver enters the tank carrying 
a wire basket full of small fish. Descending 
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to the bottom, he sits on the tank floor 
twelve feet below the surface and feeds the 
aquarium’s dolphins by hand. The unusual 
photograph above was snapped through a 
window in the side of the tank as one of the 
graceful creatures paused only long enough 
to snatch up a mouthful. 


POPULAR SCIENCE 


Christmas- Tree village Comes to Life 


TWENTY-ONE _ rheostats, 
thirty-three switches, and 
six telegraph keys, mounted 
on half a dozen switch pan- 
els in between an array of 
voltmeters and ammeters, 
control an amazing Christ- 
mas-tree display developed 
by William C. Mulhausen, 
of Brooklyn, N. ¥., over a 
period of fifteen years. In 
front of the tree, which is 
decorated with 196 red, 
white, blue, and green rheo- 
stat-controlled bulbs, is a 
miniature village complete 
with trees, houses, a church, 
lighthouse, windmill, and 
other buildings. Back of 
this is a panorama, depict- 
ing a forest scene, painted 
on glass and back-lighted. 
A miniature farm borders the tiny village on the 
right, and a harbor scene, with ships riding on a 
glass mirror that simulates water, is placed at the 
left. Buildings and boats are lighted from within, 
and various noise makers in a box mounted on a 
motor-driven shaft produce the brays and bleats 
of the farm animals. A toy hand organ driven by a 
second electric motor makes music for the church. 


Williom C. Mulhousen 
mans the controls of 
his electrical village 


Set at the bo: 
Christmas troe, the lay- 
outreprosentsa peacs 

ful yuletide scene. Low- 
er picture, some of the 
off-stage sound effects 


Write a Letter and Win a Prize! 


ERE'S your chance to earn some money to buy new tools or equipment for your 

hobby! POPULAR SCIENCE MONTHLY is offering $100 in prizes for the best 
letters from readers, telling what they like best in this issue, and why. Turn to “Our 
Readers Say” for details, and get your letter off at once. It may be a winner! 
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One bulb in spotlight 
lit the stoge 265 feet 
‘away for the photo at 
right. Not much bigger 
than a peanut, it is 
adaptable to flash guns 


Midget Flash Bulbs 
Aid Cameramen 


PHOTOFLASH bulbs so tiny that more than 
two dozen can be carried in a coat pocket 
have just been introduced. With glass globes 
smaller than a golf ball, their improved ef- 
ficiency is said to give them more light for 
their size than any existing type. Made with 
bayonet-type bases like those of auto lamps, 
the wire-filled midgets are for use in hand 
reflectors, or in spot projectors as shown in 
the photograph at the right. 


This roller-skating attendant wastes no time walking 
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Gas-Station Attendants 
Wear Roller Skates 


ATTENDANTS wearing roller skats 
make quick work of filling a motorist 
needs, at an Oklahoma service station. 
Practiced in performing all their duties 
on wheels, they fill a customer's gas 
tank, check his water and oil, clean hi 
windshield and windows, and send him 
on his way with a minimum of delay. 
According to the proprietor who put the 
idea into use, patrons have expressed 
their hearty approval of the innovation 
—after getting over their astonishment 
on seeing the attendants approach their 
cars in this unusual fashion. 


POPULAR SCIENCE 


sixty-foo! 
broadcasting station at Los Ang 


“Paddle Wheels” Form Television Aerial 


No MATTER what you guessed to be the 
purpose of the windmill-shaped thing above, 
you'd probably be wrong. Actually, it's the 
newest fashion in television transmitting 


How To Gather 
Fleas from a 
Grizzly Bear 


How to get fleas from 
a grizzly bear might puz- 
zle a less resourceful man 
than Walt Sutter of Ta- 
coma, Wash. Fromaradio 
program he learned that 
a wealthy Englishwoman 
was in the market for 
grizzly-bear fleas, to com- 
plete a collection taken 
from various wild ani- 
mals. So he went to a 
zoo with a long-nozzled 
vacuum cleaner, and soon 
the coveted specimens 
were in the bag, ready 


for a purchaser. Walt Sutter harvesting grizzly-bear fleas to sell fo @ flea collector 
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antennas. Just completed for a broadcast- 
ing station at Los Angeles, Calif., the big 
aerial measures sixty feet long and will be 
mounted vertically. 
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SNOWPLOW BRAKE OR DOUBLE 
STEM TURN, [1) Stand with feet 
apart, toes pointing in, weight on 
both feet; dip at knees, bending lit 
tle if any at hips, keeping heels on 
floor. (2) Dip, swinging hips to left 
and putting weight on left foot. (3) 
Dip again, swinging hips to the right 
‘and putting weight on the right foot 


CHRISTIANA TURN 
1) Stand upon a small rug 
aid on o polished floor so 
i) can slip; have the feet 
parallel and slightly aport, 
knees bent a little, body 
leaning @ bit forward: (2) 
Dip and rise, swinging body 
to right. (3) At top of move. 
ment, skid feet in clockwi 
direction. Body lea 


weig 
ly at kn 
hip-high. 


ng r 
left fist and raise it, Rep 


KICK TURN. For this standing 
turn, take position (1) with feet 
porallel. (2) Lift left leg and 
ist foot to left when it is 
hip-high. (3) Screw left foot 
touches 


P- 

if rection to right foot. 
(4) Put weight on left foot and 
swing right foot alongside it 


program of exercises that limber, tone, and 
condition their muscles, For the beginner, 
experts say, preliminary exercises are even 
more important. 

The familiar “daily dozen” that includes 
knee-flexing, hip-twisting, and 
deep draughts of fresh morning 
air, is a good routine to start 
with. But for more ambitious 
skiers, special exercises have 
been devised to get muscles into 
top-notch shape for performing 
the turns, brakes, and other 
skiing maneuvers, Six of these 
exercises are outlined on these 
pages. Faithfully performed, 
they should help any enthusiast 
get into first-class shape for an 
acheless seasoz. of good skiing. 


JUMP TURN BETWEEN POLES. Set 
two straight-backed chairs as shown, 18 
inches apart. (1) Lean forward with body 
‘weight supported by arms, hands grasping 
middles of chair backs. (2) Swing legs 
forward parallel to floor. (3) Twist the 
feet to right and land with legs stiff, 
feet at right angles to first position | 
(4) Dip with knees bent to absorb shock | 
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GELANDESPRUNG. This flying leap is 

procticed with chairs placed os for the 
jump turn between poles. Stand betw 
3 ie 

ody, drawin 

d ond eh 

nn to fl 

5 be ihtly. (4) Take 

Je ica ly beads loa orseee 


Learn to ski by the sea: 

1e enthusiasts at the left 
ore ing _ instruction 
‘on the sonds of the shore 
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Aloft, the tiny "pickaback” glider relecses 
parachutes, then rides one back to earth 


For the take-off, the glider is mounted in o special crodle 


Pickaback Model Cuts Aerial Capers 


AN OUTSTANDING feature of a model-air- 
plane meet held recently in Philadelphia, 
Pa,, was a diminutive “pickaback” combina- 
tion plane inspired by the full-size composite 
aircraft tested for Transatlantic service in 
England (P.S.M., Jan. '38, p. 30). Entered in 
a special stunt contest, the single-engine 


eS 


This playroom 


o4 


sctric phonograph will play twelve-inch records 


model monoplane took off with a small 
glider mounted on its back in a special 
cradle. After gaining sufficient altitude, the 
plane automatically released the glider, 
which soared away, released two tiny para- 
chutes, and then unfurled a third chute by 
which the glizer itself floated down, 


Tiny Phonograph 
Has Cone Speaker 


Set in Tone Arm 


DE: 
use in a nursery or play- 
room, a diminutive phono- 
graph now on the market 
is operated by an electric 
motor and employs a novel 
sound box. This consists of 
a diaphragm resembling 
a loudspeaker cone and 
housed in the phonograph 
tone arm, whose unusual 
shape can be seen in the 
photograph at the left. Not 
a mere toy, the machine 
will play records up to the 
twelve-inch size. 


al 
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‘TRAIN crash was arranged re- 

cently to celebrate the com- 
pletion of 8,000,000 miles of travel 
By the Denver Zephyr, a stream- 
line train of the Burlington Route. 
Little damage was done, however, 
for the obstacle which the stream- 
liner hit was a mammoth paper 
hoop. The celebration took place at 
the proper point on the main line of 
the railroad near Belmont, Ill, when 
the Diesel-powered train poked its 
nose through the paper hoop. 


He’s Never Caught 
Without a Pencil 


COLLECTING pencils of all sizes, 
styles, and shapes is the odd hobby 
that occupies the spare time of B. D. 
Sumpter, of Topeka, Kans. Now 
numbering more than 7,000 indi- 
vidual items, coming from all parts 
of the world, the unusual collection 
includes more than 2,500 different 
mechanical pencils. In the photo- 
graph at the right, Sumpter, his 
wife, and a friend are shown ar- 
ranging the items in the collection 
on the floor of the living room. 
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Hoop Marks 
Milestone 
for Train 


Some of the 7,000-odd pencils accumulated by 8. D. Sumpter 
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ROOF-TOP 


STORES POWER 


1g up the prisms of the solar furnace 
shown above. The tower turns to face the sun 
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In one effort to harness sunlight, 0 Sponish 
inventor melted metals with solar heat gath- 
ered by prisms set in a spider-web frame 


TING homes in January with the 
warmth of last summer's sunshine 
that is the exciting goal of research 
now under way at Cambridge, Mass, Not 
far from the Charles River, scientists of 
the Massachusetts Institute of Tech- 
y recently completed a white frame 
building, its sloping roof edged with a 
glistening battery of solar-heat traps. 
These cells are formed of “sandwiche 
of glass sheets, air spaces, and metal 
plates. The rays of the sun penetrate 
through the sheets of glass and strike a 
black metal plate at the bottom of each 
cell. It absorbs heat rapidly and the 
dead-air spaces between the glass panes 
act as insulators and keep the heat from 
dissipating outward. Beneath each metal 
plate, a maze of thin-walled tubes car- 
ries a flowing stream of water which is 
heated by contact with the metal and 
then conducted to an efficiently insulated 
storage tank in the basement of the 
building. Hot water can be stored in such 
tanks, it has been found, for weeks and 
eventually it is expected that “sunshine 
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HEAT TRAP 


FROM.THE SUN 


“CANNING” SUMMER HEAT 
FOR WINTER COMFORT 
Experimental house ot Cam- 
Moss, On the roof, 

ike thot ot left 
will capture solor energy, which 
will be conserved for heating 


INSULATION 


furnaces’ of the kind will 
be able to hoard summer 
heat for midwinter use. 
For more than twenty 
centuries, experimenters 
have been striving to store 
up summer heat and trap 
the endless flow of power 
from the sun. Recent ef- 
forts to crack this age-old 
scientific nut range from 
Dr. C. C. Abbot's solar 
furnace to the “sunshine 
sandwiches” of Dr. Bruno 
Lange, of Berlin, Ger- 
many. His photo-electric 
cells generate current 
when struck by the sun's , 
rays. Other experimenters - 
have employed mirrors, 
titled by’ clockwork, SM; (SON /HEATS HOT DOGS. Two Califernions hitched @ dog wagon 
giant lenses, concentrat- to a star genious solar barbecue. A thermostatic con- 
ing heat to melt metals. trol adjusts Bests ‘to reflect the sun's heat for cooking meats 
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Sa. 
Perhaps your job is not the kind 


~~, ‘ . 
“Mn 
‘That thrills you as you do it. p’ S| 


_ 
‘But wherefore grumble? Why not find g pr and] 


By BERTON 


‘The cheerful angle to it? 
‘You have a sense of humor, give 
Yourself a break—employ it 
For, since you've got to work to live 
_ You might as well enjoy it. 
\ 


You think your duties dull and tough 
Devoid of vim and color? 

Perhaps—but that defeatist stuff . 
Will only make them duller, 

} Why be so doggone positive 

j You're “put upon" each minute? 

/ You have to have a job to live— 

Lie Well, take some pleasure in it! 


When labor seems a dreary curse 
‘There's one way to combat it: 

Even a hard job ain't so worse 
When you go gayly at it, 

‘There is a kick in work well done 
With spade or pen or hammer, 

And humdrum tasks may still be fun 

And drudgery have glamour. 


Each job has its own thrill to give, 
If you know how to strike it, 

And since you have to work to live 

Go to it, kid—and like it! 
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Light Motor 
Goes on Bike 


in a Jiffy 

WRENCH and screw 
driver are the only tools 
required to install a 
novel bicycle gasoline 
motor that drives a 
wheel 120 miles on a 
gallon of gas at speeds 
up to thirty miles an 
hour. Normal pedaling 
is not interfered with, 
since no structural 
changes are required. 
The motor fastens be- 
low the bicycle cross 
bar, driving the rear 
wheel by means of a 
special contact roller 
against the tire. The 
twenty -five-pound, 
four-cycle motor is 
rated at one and three- 
eighths horsepower. The mon is pointing to the 


cial roller drive that contacts the tire 


Model Circus Bandwagon 
Holds Ten-Piece Band 


PRESERVING old-time circus equipment in 
scale-model form is the unusual hobby of 
James F. Craven, retired Glendale, Calif., 
mechanical engineer. His outstanding repro- 
duction, pictured below, is a model circus 
bandwagon, complete with an eight-horse 
team and a ten-piece band. Craven spent 
two weeks measuring every detail of the 
prototype, and then labored for 1,800 hours 
completing the model, which employs sepa- 
rate castings of every part except the musi- 
cal instruments. It weighs sixty pounds. 


Nearly every part of th 
circus bandwagon was cast 
from molds made from corv- 
ings like the one at left 
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Headlines Are 
Made to Order 
While You Wait 


PRINTING special 
headlines to order on 
copies of a newspaper 
is the unusual sidewall 
enterprise recently in- 
augurated in Hollywood 
by two Californians, At- 
tracted by the novelty 
of the idea, passers-by 
pay twenty-five cents 
to have their names in- 
cluded in bold-type 
headlines of their own 
composing, which are 
set up and then run off 
on the portable curb- 


This sidewalk printing shop puts any headline you wish on a local poper side press, 


) a 


wy 


Spillproof Necktie Rack 


NECKTIES will not slip nor slide off a novel 
hanger just placed on the market. Ties are 
draped over a metal rod held out from the 
hanger’s wooden back by two side arms. A 
second metal rod, which likewise may be 
used for neckties, snaps forward to hold the 
ties in place and prevent them from slipping 
off. This is pushed back out of the way 


Held between rods, neckties con't fall to the floor When selecting a tie from the hanger. 


Bergen and McCarthy 
Build a New Ant Trap 


WHEN a horde of invading ants 
threatened to take over the Beverly 
Hills, Calif., home of Edgar Bergen, the 
well-known radio and screen ventrilo- 
quist retired to his home workshop and 
built a novel ant trap. The invention 
consists of a rectangular wooden base, 
beveled on the sides, and fitted with 
metal plates on the top and side edges. 
The plates, slightly separated from each 
other, are connected through a trans- 
former to the house electric current, 
and a bit of honey is smoothed on the 
top to lure the insects. An ant climbing 
up the sloping side of the trap spans 
the gap between the plates, and causes 
a short circuit that electrocutes it. 


$100 IN PRIZES for letters telling what 
you liked best in ue, and why. For 
details see "Our Readers Soy.” 
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Edgar Bergen dusts dead ants away from his ant trap 
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G00 Mies an 


'T WILL be three or four times as large as the 
world’s largest airplane of today. It won't 
have any body—its engines and its passenger 

accommodations will be in its wings, but its 
wing surface will be smaller, comparatively, 
than that of present-day planes. It won't have 
any tail. It will be fifty percent faster than the 
fastest-flying 1940 airliner. 

‘That's the commercial airplane of the not-so- 
distant future as I heard it word-pictured re- 
cently by one of our leading flight scientists, 
Dr. Edward P. Warner, vice chairman of the 
National Advisory Committee for Aeronaut! 
and a member of the Civil Aeronautics 
Authority. 

This radically different airplane of tomorrow 
hasn't been built. As a complete plane, it hasn't 
even been designed. But it definitely is on its 
way to becoming a reality of the skyways. All 
its revolutionary features have proved 0 suc- 
cessful experimentally that serious work is be- 
ing continued on their development at the 
N.A.C.A. aeronautical-research laboratories at 
Langley Field, Va. All of them have resulted in 
lessened drag—resistance—and lessened drag 
is one of the main objectives of air research 
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Planes of the future will have velvet-smooth wings like 
this. The arrow indicates apparatus for measuring drag’ 


Nose-slot cowling 
for @ radial air- 
cooled engine os 
adjusted for low- 
speed operation. 
Below, it is set 
for high speed 


today because it means increased flight 
speeds without increased power and 
with decreased operating costs. 

Wind-tunnel investigations at Lang- 
ley Field, a few ycars ago, resulted in 
an increase of fifty miles an hour in 
the speed of multi-engined airplanes 
by showing designers that the best 
position for engine nacelles is directly 
in line with the wings—a discovery 
which is considered the most impor- 
tant single contribution to the increase 
of airplane efficiency since flying be- 
gan, 

Eut even with the nacelles in this 
most effective position, in a four-en- 
gine plane they increase drag by 
about eight percent. Recent investi- 
gations, now being continued at Lang- 
ley Field, showed that this drag can be 
practically eliminated by mounting the 
power plant in the wings and con- 
necting the engines with either trac- 
tor or pusher propellers by means of 
extension shafts. Successful experi- 
ments have been made with a “flat” 
engine designed for in-wing use. 

Tt has been found that engine-cool- 
ing apparatus increases the drag by 
over fifteen percent, and that this drag 
is greatly lessened by placing the en- 
gines in the wings and cooling them 
with air led through ducts in the wing 
surface. This method reduces the 
proportion of the engine's power 
needed to cool itself from ten to fifteen 
percent to two or three percent, re- 
sulting in increased speed. 

Some years ago tests in the twenty- 
foot wind tunnel at Langley Field led 
to the development of the N.A.C.A. 
cowling for radial air-cooled engines 
which by lowering drag and reducing 
the power required to overcome the 
air resistance of the engine increased 
speed and saved airplane operators 
millions. Continued experiment has 
resulted in the development of an im- 
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are launched in a tail 


of air. Clockwork sets th controls for recovery 


proved cowling which, by means of a disk located in front of 
the nose and an adjustable nose slot, gives better cooling 
efficiency for low-speed engine operation on the ground and 
higher speed in the air. 

‘The first practical step toward the elimination of airplane 
bodies probably will be a sharp reduction in the size of the 
hulls of flying boats of the type used in transatlantic service, 
to reduce water resistance in taking off and drag in flight. 
Even if the engines were left in their present position, it would 
be possible to reduce the size of the hull by placing passenger 
accommodations in the wings of very large planes. Experi- 
ments pointing the way toward improvements in the design of 
seaplane hulls are being carried on in the N.A.C.A. 2,900-foot 
testing tank at Langley Field, in which large-scale hull models 
are towed through the water at rates of speed up to eighty 
miles an hour. 

In proportion to its greatly increased size, the airplane of 
the foreseeable future will have a wing surface considerably 
smaller than has the plane of today. As a result of constant 
improvement, airplane wings now carry twice as much weight 
to the square foot of surface as they did a dozen years ago, 
and this heavier loading results in smoother flying. 

Ingenious advances in wing design also are resulting in 
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MOVIES SHOW MODELS 
IN ACTUAL FLIGHT 
Motion pictures of the mod- 
el in the wind tunnel show 
it coming out of the spin, 
od indicote whether such a 
plone would be controllable 
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increased speed without increased power. It 
is reported unofficially that a new type of 
wing developed at Langley Field, its design 
carefully guarded as a military secret, has 
resulted in the building of a new Army plane 
with a top speed of 500 miles an hour— 
which is a lot faster than any other nation’s 
fastest war plane. And speed is of utmost 
importance to fighting planes. 

‘As airplane speeds progress toward what 


In. this sixty-foot 
sphere a pressure 
of two or more at 
mospheres can be 
maintained to test 
models for stobil- 
ity and handling 


One of the latest 
gids to ceronauti- 
cal research in the 
d_ States is 
nineteen-foot 
wind tunnel at the 
right, also located 
ot Langley Field 
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most flight scientists regard as the ultimate 
of about 600 miles an hour, devices which 
make possible both safe take-off and landing 
speeds and extreme speed in the air become 
increasingly important. Wind-tunnel tests 
at the Langley Field laboratories a few 
years ago resulted in the development of the 
Fowler variable-area wing, which has an ex- 
tensible surface of the same sectional form 
as the wing, with a gap between the main 
wing and the extension which 
helps to maintain a smooth flow 
of air over the wing surface. 
This flap is extended to in- 
crease lift in taking off and 
landing, and retracted to re- 
duce drag while flying at high 
speed. Such flaps now are used 
on all high-performance planes. 
Until recently the Fowler wing 
gave the highest lift of any of 
these devices—thirty pounds to 
the square foot at sixty miles 

hour, about double the lift 
of an ordinary wing. Now tests 
have shown that a multiple flap 
of the so-called Venetian-blind 
type gives a higher lift and 
lower drag than even the Fowl- 
er wing. Experiments with 
multiple flaps are being con- 
tinued with highly encourag- 
ing results. 

Modern design and stre 
lining of the fuselage and other 
parts have reduced form drag 
so much that in the planes of 
today skin friction often is the 
cause of more than half of the 


total drag. N.A.C.A, investiga- 
tions indicate that it is the lit 
tle things that will count most 


(Continued on page 243) 
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@ broaker-inner goes te work, Boy 


i's @ tough job! 


Novel Service Breaks In New Shoes 


BREAKING in stiff new shoes for persons 
with tender feet or for women who want to 
squeeze a size-eight foot into a size-six shoe, 
is one of the unique services performed by 
the operators of a New York City firm. A 
corps of girls takes on this unenviable task, 


Salesman’s Aid Shows 


Refrigerator Savings 


A Ropor cardboard salesman that 
proves to customers that savings ef- 
fected by a new mechanical ice box 
will actually pay for the machine, is 
now being used in re- 
frigerator  salesrooms. 
Placed in a slot in the 
card, pennies represent 
daily savings in operat- 
ing cost, reduced food 
spoilage, and quantity 
buying, gained by sub- 
stituting a new for an 
antiquated refrigerator. 
With the card reversed, 
the pennies indicate 
whatrefrigeratormodel 
the savings can buy. 


FEBRUARY, 1950 


while the proprietors busy themselves with 
other unusual requests of clients, such as 
filling a midnight call for a violinist to play 
a sick child to sleep, and first scouting 
around for and then purchasing two pen- 
guins as a present for a pet lover. 


When the cord is reversed, pennies representing 
future savings show what medel they could buy 
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Planes Parked on Noses Save Space 


Firteen planes can be parked in the space 
ordinarily filled by five or six, by the use of 
the novel stacking method pictured above, 
employed in a hangar at the municipal air- 
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port at East Boston, Mass. Plane wheels are 
blocked and each craft is balanced on its 
nose with a wooden support protecting the 
propeller. 


Realistic Moving Targets 


Train Antitank Gunners 


Constructen of wood and cloth, and 
equipped with wheels and ground skids, 
dummy tanks are drawn across open terrain 
at a speed of twenty miles an hour to give 
practice to British antitank-gun crews. 
Pierced by numerous direct hits, a dummy 
tank is pictured at the left after practice. 
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Airplane 


PROBING the mysteries 
of cosmic rays, the 
strange and powerful ra- 
diations that bombard the 
earth from outer space, 
scientists have descended 
to subterranean tunnels 
and climbed to mountain- 
top laboratories in their 
efforts to ferret out the 
hidden secrets of the 
rays. Recently a new lo- 
cale was tried when three 
experts installed delicate 
cosmic-ray-detecting ap- 
paratus in a plane for a 
high-altitude flight, 
Wearing oxygen masks, 
the experimenters put 
their apparatus into op- 
eration at an altitude of 
29,000 feet. Dr. Arthur 
H. Compton, cosmic-ray 
authority, aided them by 
radio from the ground. 


Six pairs of skis and their poles ore handled easily by the carrier 
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Is 


Cosmic-Ray Laboratory 


Breathing oxygen, three scientists study cosmic rays nearly six miles up 


Model-Train Kits Trace 
Railroading’s History 


Aut the materials required to con- 
struct wooden models of old-time rail- 
road locomotives are now available in 
kit form. In addition to wheels, stack, boiler, 
and other shaped parts, the kit includes sup- 
plies of sandpaper and glue. The model pic- 
tured at the left is the J. W. Bowker locomo- 
tive which was built in 1875 and played an 
active part in the Nevada mining boom of 
that time. Kits for modern as well as his- 
toric engines are available, 


Ski Rack Fits on 
Car Running Board 


SIX pairs of skis and ski 
poles can easily be carried 
on the running board of an 
automobile with an inex- 
pensive carrier now avail- 
able. Skis are placed at an 
angle with their heels on 
the running board near the 
rear fender and their tips 
facing forward over the 
front fender. They are held 
in place by vertical metal 
arms that are fastened to 
the running board by hand- 
screw clamps. 
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Merry-Go-Round 


ELIEVED to be the only one of its kind 
in the world, a novel “merry-go-round” 
observatory has been designed and 
built by Leslie C. Peltier, of Delphos, 

Ohio. One of America’s foremost amateur 
astronomers, this thirty-nine-year-old ob- 
server has been showered with scientific 
honors for his discovery of a new star and 
seven new comets—including the great Pel- 
tier comet, brightest since Halley's Comet in 
1910—and his 50,000 observations of vari- 
able stars. Now he makes another major 
contribution to astronomy in the design of 
the new back-yard observatory from which 
he scans the night sky. 

“Several months of observing in this build- 
ing,” says Peltier, “have proved it ideal for 
the requirements of the average amateur 


Drawing by B. G. SEIELSTAD 


HEELS AND 
CLRCULAR TRACK 

ARE STOCK PARTS FOR 
CHILDREN'S MERRY-GO-ROUND 
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astronomer.” As well as it suits his six-inch 
refracting telescope, he declares it could be 
still better adapted to any of the thousands 
of homemade reflecting-type instruments in 
use throughout the country. 

When Peltier wants to shift the direction 


HAND WHEEL TURNING 
WOODEN ROLLER, CONTROLS 
SVEN ENT OF 


Details of the novel 
observatory designed 
by Leslie C. Pel 

Turning o wheel makes 
the structure rotate 


Observatory 


ACE AMATEUR STARGAZER 
STALKS COMETS WITH A 
NOVEL TELESCOPE MOUNT 
HE BUILT FOR HIMSELF 


Extorior of the midget observatory, and the bose framework 
ireular track. Wheels are from a child's merry-go-round 


of his telescope, he turns a steering wheel, 
and the whole observatory revolves. A small 
control wheel in his other hand raises or 
lowers the instrument. Thus, sitting in a 
comfortable upholstered chair, he can quick- 
ly sight upon any object in the heavens. As 
the telescope moves from the horizon to the 
zenith, its eyepiece describes an arc that he 
can follow merely by tilting his head, thanks 
to clever placing of the bearings on which 
the counterweighted framework pivots. 

In a conventional astronomical observa- 
tory, the observer sees only a narrow strip 
of the sky, but in Peltier’s design he sits so 
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from the telescope well, The in 
of the structure is pointed o dead 
black to minimize light reflection 


close to the opening that fully a 
tenth of the starry scene is vis- 
ible—a great advantage to stu- 
dents of meteors, or to those 
who like to see a whole constel- 
lation to find their way about in 
the sky. At the right hand of 
the observer stands a convenient 
desk, illuminated by a ruby 
lamp. To minimize reflections, 
the whole interior is painted 
dead black. 

Midget in size, Peltier's home- 
made observatory measures only 
six feet square and five feet high, 
By exercising his ingenuity, the 
designer found his materials easy to obtain. 
‘The four roller-bearing wheels and the cir- 
cular track on which the building rotates 
are stock parts for a children's merry-go- 
round. A pair of water-pump pulleys, one 
bolted to a wheel and the other mounted on 
a pipe welded to the steering wheel, provide 
a V-belt drive. A central bearing admits an 
electric cord for the lamp and, in severe 
weather, for an electric heater. Structural 
items include a base framework of two-by- 
fours bolted together, a floor of plywood, 
siding of pressed-wood composition board, 
and a sheet-metal covering for the roof. 
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Big Chemist's Retort Built for Movie 


Four feet in diameter and more than five 
feet high, what is believed to be the largest 
chemist’s retort ever made was fashioned 
from a new plastic material for use in a 


Rack Protects Food 
from Poison Gas 


SUPPLIES of food and drink can be pro- 
tected from contamination by poison gas in 
case of wartime air raids by a novel and in- 
expensive device developed by M. Jaffe, a 
British inventor living in Liverpool. Food is 
placed on a raised wire platform and covered 
by an inverted mixing bowl, bread box, 
roasting pan, or other nonporous kitchen 
utensil. By means of two long wire handles, 
the covered food is then lowered into four or 
five inches of water standing in a basin or 
in the kitchen sink. ‘The water forms a per- 
fect air lock inside of the improvised food 
protector, making it impossible for gas 
fumes to seep in. With the device, it is said, 
one minute is sufficient time to protect a 
supply of food which could be consumed 
without fear of contamination or pollution 
after the danger of the gas raid had passed. 
Larger units could be used for protecting 
food in hospitals and other institutions. 
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current motion-picture scene. In the film, a 
magician “creates” a full-grown woman in- 
side of what appears to be an empty glass 
retort. The scene is shown above. 


Food on the rack is set over water and then covered 
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Pits Conceal Antitank Guns 


German soldiers covering a pit to conceal an antitank gun. The pit 
not only conceals the gun crew but protects them from shrapnel 


8 A MEANS of protection against tank attacks across 
open terrain, German military authorities are re- 
ported to have constructed a series of sunken, antitank- 
gun nests in flat areas along their western frontier. The tops 
of the pits are camouflaged with a cover of brush and 
leaves, as shown above, so that enemy tanks will be lured 
unsuspectingly within effective gun range. 


Liquor Flavors Growing Melons 


FLAVoRING growing mel- 
ons with port wine and 
cognac is the novel horti- 
cultural experiment being 
tried on the Yonkers, N.Y., 
estate of Samuel Unter- 
meyer, New York lawyer. 
Bottles of the beverages 
used are held in a tipped 
position by wire frames 
stuck into the ground near 
the melon vines. A wick 
leading from each bottle is 
introduced into the fruit 
through a slit made in the 
plant stem. Thomas Quin- 
lan, a gardener on the es- 
tate, is shown examining 
the liquor-fed melons, 
which are said to be given 
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Self-Cleaning Comb 
Curls Hair, Too 


SELF-CLEANING properties 
are attributed to a novel new 
comb which has specially de- 
signed teeth that extend on 
one side of the comb nearly 
to the back edge, as shown in 
the magnifying-glass photo- 
graph above, In addition, the 
makers claim that the comb 
tends to curl straight hair 
and to increase the life of 
permanent waves. 


a superior flavor. Wicks feed the liquor from bottles into openings in the plant stems 
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View of the curious peat-moss mine acciden- 
covered by David M. Perkins on the 
1s of Center Barnstead, N, H. Perkins 
in ot left shoveling the valuable prod- 


ies it to his processing plant. Be- 
ple os it is spaded from the mine 
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EN acres 


of 

waste land, on 

the outskirts of 

a small New England village, have be- 
come the scene of a singular mining boom. 
With a hand cultivator, a barnyard convey- 
or, and machinery run by a discarded auto- 
mobile engine, David M. Perkins, of Center 
Barnstead, N. H., has excavated more than 
200 tons of “pay dirt” from the spot. His 
treasure is neither gold nor gems nor gran- 
ite. It is brown, spongy earth. For, his 
waste-land plot is one of the few peat-moss 
mines in America. 

‘This material, the product of centuries of 
slow decay, is so valued by gardeners and 
poultrymen that more than $1,200,000 worth 
is imported annually. Virtually all the peat 
moss used in America comes from abroad. 
With the war interfering with shipping, the 
discovery of new domestic sources of sup- 
ply is of special interest. 

‘A curious chain of circumstances led Per- 
kins to the discovery of his mine. Two years 
ago, he and his father purchased the tract 
on the edge of Center Barnstead for the pur- 
pose of establishing a commercial trout 
pool. They intended to excavate the hollow, 
turn it into a lake, stock the water 
with game fish, and then charge 
anglers a fee for fishing there. 

In preparation for the digging, 
they began clearing the site of 
bushes. The work had not pro- 
gressed far before they noticed a 
peculiar thing. The ground was 
80 spongy that fairly large bushes 
could be pulled up by hand. Per- 


Planning a 
Fishing Pond, an 
Observant New England 
Villager Stumbled Upon 


a Curious Field of 


Top layer of the moss that goes 
down to a depth of twelve feet 


By CARL WARDEN 


kins dug down. He 
found a solid layer of 
sphagnum moss ex- 
tending as far as three feet below the sur- 
face. Underneath was brown, spongy ma- 
terial unlike anything he had ever seen. He 
scooped out some and sent it for analysis 
to the state university at Durham, N. H. 

A week or so later, one of the scientists 
from this institution drove down to Center 
Barnstead. There are only 400 inhabitants 
in the village and he had little difficulty find- 
ing Perkins. He reported that the samples 
Perkins had sent in were high-grade peat 
moss, He was interested in examining the 
site where the peat had been found. To- 
gether, the men dug and made borings. In 
some places, they found, the peat moss de- 
scended for more than twenty feet. 

As a double check, Perkins forwarded 
other samples to the U. S. Department of 
Agriculture, in Washington, D. C. The re- 
port that came back indicated that his peat 
moss Was ninety-eight-percent pure organic 
matter. As no stream ever flowed through 
the hollow, there is virtually no foreign mat- 
ter, such as sand or gravel, in the peat. 

Among its many uses, peat moss is em- 


ployed for improving the quality of garden 
soils, in forming a top-dressing for golf- 
course greens, and for providing an absorb- 
ent layer on poultry-house floors in winter 
months. The New Hampshire peat could be 
burned, like that of Ireland, but it is more 
valuable for other purposes. 

Tests have shown that peat is an efficient 
insulating material and that peat dust is an 
exceptionally effective deodorizer. And, 
other experiments have indicated that peat 
formed from sphagnum moss has absorbent 
and antiseptic qualities which make it an 
excellent substitute for medicated cotton in 
surgical dressings. 

Nobody knows how many centuries have 
passed while the Center Barnstead hollow 
has been filling with its successive layers of 
moss. So far, in his one-man mining opera- 
tions, Perkins has opened up only about 
three quarters of an acre. More than nine 
tenths of his store of peat moss remains 
untouched. And, where operations have be- 
gun, only a thin upper layer of the brown 
material has been removed. 

In “working” his mine, Perkins first 
pushes a hand cultivator back and forth 
across the open space, ripping up the spongy 
peat. Then, he shovels the loose material in- 
to a conveyor supported by an overhead 
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Dumping the raw product out 
of the conveyor that runs 
bock and forth from the 

ine. From here it will be 
indoors on on endle: 
pressed, dried out, and 
ground, to ready it for use 


The | ondless-belt 
With all the rest of the 
plant's machinery, it is driven 
by a discarded auto engine 


conveyor. 


cable, and transports it to a metal-covered, 
barnlike processing shed. Just outside the 
building, the peat is dumped in a great 
mound. Later, as it is needed inside, it is 
shoveled onto an endless-belt conveyor 
which carries it through a window and in- 
to a shredding machine, the first of several 
mechanisms which prepare the material for 
market. 

In one corner of the long shed, a gasoline 
engine—obtained from a junk automobile— 
thunders away, supplying power for all the 
machines in the one-man plant. It moves 
the conveyor which brings the peat into the 
building, it whirls the spinning arms of the 
shredding machine, it operates the presses 
that remove excess moisture, and, finally, it 
powers the pulverizers that turn part of the 
peat moss into powder for special purposes. 
‘The final product, cleaned and prepared for 
market, is sold in sacks. Wholesale, the peat 
moss brings twenty dollars a ton—or quite 
a profit for “worthless land.” 
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Fashion Plates Adopt Armor Plate 


A Londoner trying on the latest in bulletproof vests. Right, being measured for a steel-lined bowler 


/EN'S shops in London are now stocking 

a new line of merchandise for sale to 
customers who want special protection dur- 
ing possible enemy air raids. In their cloth- 
ing departments, the stores are offering 
bulletproof waistcoats, 


\ t i F 
. 4689) 


Fred Montgomery checking new additions to 
the University of Kansas library of rare movies 
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or vests, in all sizes 


and in a wide variety of styles, Hat depart- 
ments are keeping pace by supplying the 
traditional English bowler, or derby, spe- 
cially fitted with a steel lining that makes 
it as protective against flying fragments as 
the metal helmets issued to soldiers. 


Rare Motion-Picture Films 
Form Bookless Library 


A BOOKLESS library that is stated to be the 
largest of its kind in the world is maintained 
at the University of Kansas, at Lawrence. In- 
stead of books, the library contains prints of 
old motion-picture films. In the photograph at 
the left, Fred Montgomery, who is in charge of 
the collection, is shown looking over part of a 
recent shipment of 250,000 feet of film. 


Traveling Case for Bottles 


MAbE of a suedelike 
material, a new bottle 
protector was designed 
especially for travelers. 
Built for medicine and 
cosmetic containers, the 
bottle bag has a perfo- 
rated lining filled with 
absorbent gauze and 
cotton, which not only 
cushions the bottle to 
prevent breakage, but 
also soaks up any iiq- 
uid that may leak out 
while the bottle is 
packed away. 


Camera Catches Shells from Big Guns 


SHELLS fired from the big guns of a British 
battleship during gunnery practice off Ports- 
mouth, England, not long ago, were caught 
by a camera just as they left the gun muz- 


Cows Get Treatment 
by Heat Radiation 


CATTLE are given special heat 
treatments for the cure of various 
ills by means of an electric-therapy 
machine developed for animal use 
by Dr. E. D. Hildreth, professor of 
bacteriology at Ohio State Univer- 
sity at Columbus. Plugged into an 
electric outlet, the apparatus cre- 
ates short-wave radiations which 
are passed through an ailing part 
of the animal's body. Two elec- 
trodes are strapped on opposite 
sides of the affected part and the 
radiations pass between them, cre- 
ating a soothing and curative in- 
ternal heat. Dr. Hildreth is pictured 
at the right demonstrating the 
machine on a cow. 
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Dr. E. D. Hi 


zles, as shown in the remarkable photograph 
reproduced above. One shell is visible at the 
center right of the picture, and another at 
the top right. 


ildreth demonstrating his heat treatment for cows 
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Inventor Hides Secret of “Death Ray’ 


PIGEONS on the wing 
instantly killed by death 
rays from a machine 
four miles away—that 
is the feat reputedly ac- 
complished by a deadly 
apparatus developed by 
Dr. Antonio Longoria, 
of Cleveland, Ohio, who 
recently announced that 
he had deliberately de- 
stroyed the lethal ma- 
chine for the good of 
humanity. The Cleve- 
land inventor declared 
that he had stumbled 
on the deadly rays while 
experimenting in the 
treatment of cancer 
with high-frequency ra- 
diations. The action of 
the fatal rays, he de- 
clared, is painless and 
they work by changing Dr, Antonio Longoria, who vows never to reveal 
the blood into a useless 

substance, much light transforms silver rats, mice, and rabbits, even when the ani- 
salts in photographic processes. Before a mals were incased in a thick-walled metal 
group of scientists, it is reported, he once chamber. The rays, Dr. Longoria believes, 
demonstrated that the radiations would kill could kill human beings just as easily. 


wecret of the "death ray 


Water-Filtering Plant Is Portable 


Licur enough to be carried by one man, a portable filter 
outfit recently introduced is designed to insure a clean, 
clear, and uncontaminated supply of water to woodsmen, 
surveyors, explorers, and other groups who must rely on 
water of unknown quality. Fitted with a hand pump for 
drawing water from a river or lake, the apparatus will 
work successfully with practically any type of filter ma- 
terial to deliver five gallons of filtered water a minute, 


Portable filtering plant in use. A hand pump draws water from a 
stream or lake. Left, how the forty-pound outfit can be carried 
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Testing soilboat models with smoke. Below, 
Visible oir streams striking @ rounded hull 
are deflected into the soils. In the model 
ot left, sharp deck edges waste wind por 


Smoke Tests Guide Sailboat Design 


GrEATER sailboat speeds may be pos- 
sible by rounding the deck edges of the 
craft, according to novel wind tests made 
at the Case School of Applied Science, 


Wire Loops Hold Visor on 


Het in place by tiny wire 
loops that resemble hairpins, a 
visor developed t ‘alifornia 
ski enthusiast is easily attached 
to the peak of a ski cap. Made of 
a green celluloid material, the 
visor not only affords protection 
from the glaring rays of the sun, 
but when pulled down, prevents 
wind from rushing directly into 
the eyes of a skier as he travels 
downhill at top speed. When not 
needed, the visor may be pushed 
up out of the way, or it can be 
removed and kept in a pocket 
if desired, 
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Cleveland, Ohio. Controlled streams pf 
air, made visible by the introduction of 
smoke, showed that rounded deck edges 
directed more wind into the sails. 


New ski visor cttached to o 
cop. It is fastened in place 
with wire loops like hair 
pins, as shown at the left 
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Stilt Bike Gives Second-Story Ride 


BICYCLE riders will have no trouble . 
in making their way up in the world | 
if they construct a stilt bicycle like TT | 
the odd one pictured below. Built by 
Bryant Guthrie, a telegraph mes- 
senger boy, the odd vehicle was made 
from the frame of an old bicycle and 
lengths of pipe welded together at 
the joints. One long pipe runs down 
from the handlebars to the bottom of 
the frame, where it is 
connected to two shorter 
iron rods to form the 
steering mechanism. A 
cross-bar on the rear 
fork of the frame makes 
@ convenient spot for 
any hitch-hiker to stand 
while getting a ride on 
the queer vehicle, 


With the help of 
@ friend, Guthrie 
adjusts the long 
sprocket chain 


Bryant Guthri 
his "stilt bik 
The standard bike 
shows its height 


Knife is Holder for Key 


NAIL FILE, knife, and a key blank that can 
be cut to fit any lock, are combined into a 
single pocket unit now on the market. The 
key slips into one end of the knife, one blade 
of which serves as a nail file as illustrated 
in the picture at left. 


WHat did you like best in this issue 
of POPULAR SCIENCE MONTHLY? Your 
answer may win a prize. See “Our 
Readers Say” for details of this inter- 
esting letter contest. 


The key slips easily into the end of the knife 
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MAKING OF AN 


_ Army Flyer 


HE night was black and moonless, but 
as Flying Cadet Rick Jones sat at the 
dual controls of his sleek Army BT-9 
monoplane, it looked to him as if he 

could reach up and pick a handful of stars 
right out of the clear Texas sky. 

‘His preliminary Air Corps training be- 
hind him, Rick was now a student at Ran- 
dolph Field, the great university at which 
the U.S. Army prepares men to man its 
modern fighting planes. Tonight he was 
trying his hand at guiding his ship safely 
through the darkness. 

‘Two thousand feet below, the giant land- 
ing field was the size of a pocket handker- 
chief. ‘The borders were outlined in green 
markers and red obstruction lights, while in 
the center of the field a faint patch of light 
showed the area swept by the landing flood- 
lights. 

‘The roar of the motor was sweet and even, 
the BT-9 responding to the controls with a 
smooth precision. Compared with the light 
PT-13 of ly training, it seemed like 
driving a fast racing car instead of a truck. 
At times he was almost frightened at so 
much power under his throttle, but now he 
was getting the feel of the ship. Three 


nights of dual flying with his instructor had 
given him confidence. 

“He's giving me a free hand this time,” 
he thought, missing the occasional reassur- 
ing pressure on the controls—then realized 
that only a sandbag ballasted the rear cock- 
pit; that his instructor was down below in 
the glass-windowed control tower, with the 
dispatcher and other instructors whose ca- 
dets were soloing tonight. Down there, he 
knew, keen Army eyes were watching, 
weighing him, testing his value to the na- 
tion that was giving him its best here at the 
famous “West Point of the Air.” 

From time to time, in the distant sky, 
tiny red and green lights moved and disap- 
peared. Seven other cadets were practicing, 
each in his own quarter of the sky—three 
with Jones below the 2,000-foot level, four 
safely above 2,500. 

In his headset a hoarse voice rose above 
the static: “Lower Zone 2, come in for a 
landing.” Atop one of the hangars flashed 
two parallel lines of red lights. 

Rick flicked the radiophone to “Send” 
position and replied into his microphone 

“Lower Zone 2 to Tower. Received O.K.” 

Heading back in a descending spiral 


By STERLING GLEASON 


Cadets being shown 


‘the fine points of 
‘one of the giant 
B-18 Army bombers 


Under the hood on the plane below, 
feat if learniog fo. fly, bind 


A BT-9 in the air at night, snapped from another plane. This type of plane is used for basic training 


toward the field, he lost altitude; laid his 
course parallel to the base of the swiveled 
wind T outlined in green lights, and de- 
scended to 500 feet as he traversed the ima- 
ginary “base leg” of his entrance to the 
field. A square turn headed him straight 
into the wind. He cut his gun, lowered his 
“air-brake" wing flaps, and settled rapidly 
at the correct gliding angle. 

Out of the dark rushed the plane, into the 
slanting glare of the floodlights’ diagonal 
beams. The landing wheels bumped and he 
was taxiing rapidly over the field. 

“Good landing. Now roll up your wing 
flaps and go back to your zone.” 

Rick cranked the handle of the flap con- 
trols, pushed hard on the throttle, and again 
raced into the blackness at sev- 
enty miles an hour. As the jolting 
stopped and the field dropped 
away from his wheels, three red 
bars flashed from the hangar top 
and the headset said, “Lower Zone 
3, come in for a landing.” 

One after another, the eight ca- 
dets went through their paces in 
solving night problems, always 
under the watchful direction of 
the instructors who rode with 
them or watched from the control 
tower below. 

Again Rick landed by the aid 
of a 300,000-candle-power para- 
chute flare, hurrying to reach the 
ground before its unearthly bril- 
lance failed. Then came the most 
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formidable problem of all—“wing-tip” land- 
ings, guided only by the beams from the 
lamps sunk into recesses in the leading edge 
of the monoplane’s wing. To make the sud- 
den drop down into nothingness, down 
toward a hypothetical landing field that was 
merely a square black hole, was like jump- 
ing blindfold from a high springboard, The 
red line of marker lights rose and fell on the 
horizon as he dipped and raised the nose of 
the plane, Then a gray patch as the beams 
began to reveal the surface of the field. A 
split second’s anxious suspense, a lightning 
judgment of distance—then the bump of the 
wheels, a sweep across the field, and off 
to try it again. 

‘The next day, a new problem was presented 


Buner practice gives still in receiving messages sent in code 
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as four G Flight cadets gathered about a 
table in the hangar annex, looking over 
the shoulder of the man at the microphone. 
Across the wide chart upon the table crept 
the “bug,” an instrument vaguely resem- 
bling the workings of a phonograph. Upon 
its three casters it sidled about like an an- 
cient, cautious crab, leaving a narrow ink 
track in its wake. 

From the bug a small cable trailed across 
the room to a fat, stubby airplane 
known as the Link Trainer, just big 
enough to allow a man to sit in its 
cockpit with a metal hood closed down 
over its top. The controls and instru- 
ments on the dash were genuine, but 
instead of their being connected with 
the motor and rudder of a plane, the 
“jeep” rode on fourteen bellows con- 


This is the 
ing blind fii 
plane, his flight is traced on a map by the “bug,” 
the queer mechanism seen on the table at the left 


cealed in its base. When the pilot of this 
unique craft pulled the stick back, the nose 
began to lift and the altimeter needle kept 
Pace with its upward “flight.” 

For all practical purposes, the jeep was a 
real airplane. In it every cadet must get his 
initiation into blind flying; every Army 
pilot, regardless of rating, must spend a 
given number of hours in it each year to 
keep in practice. (Continued on page 239) 


or Link Trainer used in teach- 
it. Aso student maneuvers the dummy 


Life at Randolph Field isn't all work, os 
proved by this view of one of the pools 
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with the Net 


DEPOSITORS in New York State savings 
banks have an average nest egg of S915. 


UNDER one street corner in New York 
City there are 560,000 telephone wires, 


ALABASTER is a kind of gypsum. 


KANGAROOS can scent a mi 
distance of four miles. 


ata 


THE B.O.ADS ARE 
MISSING A BET! 


AVERAGE three-wee! 
by their hands longer # 
year-old parents. 


ld babies can hang 
im average thirty~ 


ROME had a larger populati 
first century A.D. than it has toda: 

NEPTUNE, the planet, has not completed 
one circuit of its orbit since it was dis- 
covered in 1846, 


EIGHTEEN HUNDRED brands of automo- 
biles have been put on the American 
market in the past forty years. 


in the 


BIRDS in Poland migrated south early, 
last fall, when German armies invaded the 
country. 


RADIUM has been discovered in some of 
the dyes used in ancient Navaho blankets. 


MAN-OF-WAR BIRDS have a seven- 
wing spread; yet their dried skelei 
weigh only one quarter of a po 


SWITZERLAND has am average of sixteen 
natural springs for every square mile of 
land within its boundaries. 


\F DEY VAS DER 
RIGHT KIND 1 
VYOULONT care / 
HOW FAR | FALL! 
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Gasproof Canary Carrier 


Canary birds kept as pets by one Englisl 
‘woman would be protected from gas attacks 
by means of a novel pushcart while she 
sought safety in a gasproof chamber, Air 
from a pump operated by one wheel of the 
cart enters the glass cage through a gas 
filter as the wheel turns, If the cart is sta- 
tionary, the wheel may be turned by hand, 


Storage Flash-Light Cell 


Tiny portable stor- 
age cells are now  _-Mt> 
available for use in => 
flash lights. Readily 
recharged, the cells 
require little care and 
are said to be very 
economical. They are 
the size of dry cells. 


This cell works just like o cor's storage battery 
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Handy Aids for 


Meter Tests Light for Color Film 


RESET by means of auxiliary 

filters and a special test candle 
that burns at a known “color tem- 
perature” to allow for any error in 
the color sensitivity of the user's 
eyes, a new meter shows the pho- 
tographer whether the artificial 
light for color pictures is correct 
for the color film he is using. Since 
each type of color film is sensitive 
to a specific color range in the 
spectrum and every light bulb 
burns at a given color temperature 
with a given voltage, the device 
permits matching the light source 
to the film sensitivity, by sighting 
through it while a dial is turned, 


New Contact Printer for 


Small-Size Negatives 


DESIGNED especially for making contact 
prints from miniature negatives, a new 
printing frame comes supplied with a 7':- 
watt lamp in a housing that fits snugly over 
the frame for making the exposure. Insert- 
ing the negatives and the film in the frame 
is accomplished easily, and a convenient 
switch operates the light. The outfit is com- 


pact and inexpensive. 


The diol shows if 
the light is right 
for color pictures 


Walking Stick Becomes Camera “Tripod 


With the handle ond tip removed, the cane 
shown at right becomes a camera tripod 
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SERVING either as a 
cane for the strolling 
photographer, or as a 
tripod for the picture- 
making stroller, the 
combination accessory 
shown in the photo- 
graphs at the left has 
just been introduced. 
Made of telescoping 
steel sections hinged 
at the top, the three 
legs form a sturdy 
camera support when 
spread apart and ex- 
tended. Collapsed and 
folded together, they 
form the shaft of a 
walking stick when 
the curved handle and 
a special tip are re- 
placed. 
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Camera Enthusiasts 


Handy New Copying Stand 


EQUIPPED with a set of extension tubes 
and lenses and a ground-glass for focusing, 
the miniature-camera copying stand at the 
right makes it easy to photograph small ob- 
jects or flat work at close range. A wooden 
baseboard supports a vertical tube which 
holds the camera by an adjustable arm. 


Movie-Editing Desk Set 


Like a pen-and-pencil desk set, a new aid 
for amateur-movie editors holds an emul- 
sion remover and an adhesive applicator. 
In use one instrument releases water, the 
other adhesive, a drop at a time. 


ea = 
——* 


This set keeps two splicing tools always at hond 


Rack Holds Single Film 


For developing single pieces of cut film or 
film from a pack when it is not desired to 
use a tank, the stainless-steel-wire holder 
shown above holds the film safely by the 
edges and prevents contact of any part of 
the film with the tray. It is available for 
several sizes of films. 
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A micrometer screw is used to get a sharp focus 


File for Transparencies 


LAMINATED cardboard pages that fit into 
loose-leaf binders for storing two-by-two- 
inch mounted transparencies offer a novel 
filing system for your miniature films, Each 
panel holds twelve transparencies firmly 
sandwiched between heavy paper-board 
frames open both front and back for quick 
viewing and selection for projecting. 


Transparencies filed in the book ore easy to view 
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stagecoach from Hangtown, 

across the mountains to Virginia 
City, Nev., and Bill Cody lashed his horses 
between Leavenworth, Kans. and North 
Platte, Nebr., little thinking that future 
generations would gaze with admiration 
upon their bullet-riddled, six-horse mud 
wagons, Pony-express riders, galloping at 


g 


| {is MONK shoved his old Concord 
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The bullet-riddled bor above was an early 
addition to W. Parker Lyon's museum. 
Wooden horses are hitched to the coach 
whose trips the poster once advertised 


top speed across prairies and mountains, 
helped build civilization in the West with an 
eye to the future, yet seldom sought per- 
sonal fame. 

But one man, inspired by the West's dra- 
matic history, started a quarter century ago 
collecting every item he could find of the 
pony-express and gold-rush periods. Each 
year he adds newly discovered “originals” 
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as he pokes about the ghost towns 
of Nevada and California and 
scours the communities, both 
thriving and abandoned, where 
once the stage lines ran. At his 
Pony Express Museum, in Ar- 
cadia, Calif, W. Parker Lyon dis- 
plays nearly 1,000,000 items, from 
pony-express saddles to toma- 
hawks, wooden Indians and wood- 
en horses to a petrified forest. 
Lyon has poured more than 
$500,000 into his novel museum. 
Five stagecoaches represent the 
vehicular phase of western pas- 
senger transportation, Freight 
wagons and fire engines from 
ghost towns, the thriving mining 
camps of yesteryear, tell of build- 
ing booms and efforts to save 
property from flames. Many in- 
teresting relics give us a picture 
of the hard life men knew in the 
early days of the West. Gambling para- 
phernalia, square nails, patent medicines, 
paper and celluloid collars, high laced shoes 
of the 1860 flappers. From Hangtown, Bed 
Bug, Rabbit Creek, Murderer’s Bar, Onion 
Valley, Rattlesnake Bar, and Rough and 
Ready. You don't know them today. Hang- 
town’ became Placerville, Bed Bug is Ione, 
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Entrance to the Pony Express Museum. It is o copy of the sto- 
tion and ger 


ral store at Sonoma, Calif., as it looked in 1850 


Rabbit Creek transformed into La Porte. 

A simple incident led Lyon to establish 
the museum. An active stamp collector 
some twenty-five years ago, he drove his 
huge old automobile from Pasadena 500 
miles north seeking an old stamp. He had 
heard while on a visit in Europe that the 
“western franks” were ‘valuable items. 
‘These were not stamps in 
the accepted sense, but were 
imprinted directly on the 
envelope much as a cashier 


Extremes in gold scales are 
the one ot left that handles 
up to 1,000 ounces, and the 
portable banjo scales below 
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Southern California's first 


receipts a bill. Many showed a pony gallop- 
ing across country, with “Pony Express” 
printed above it. 

Finally locating the Dobbins ranch, up in 


Lyon panned $22 in gold sucked into the machinery 
this fire engine found in an empty ghost town 
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I. It housed desperadoes ot 
San Bernardino in 1852. The cigar-store Indion once gazed 
upon the main street of Hangtown, renamed Placerville, Calif. 


the mountains of Yuba County, where he 
understood a rare express stamp could be 
bought for $65, Lyon found not a stamp but 
the stagecoach which Hank Monk once 
drove between Hangtown and Virginia City. 
“I kept thinking of all the famous char- 
acters of western history who might have 
ridden in that coach,” Lyon often relates, 
“and the more I thought about it, the more 
that hard-riding buggy appealed to me. 
Well, I bought the coach instead of the 
stamp, hooked it onto my car and drove 
home.” 

‘That was the first item of his museum, 
‘The second, acquired not long afterward, 
was a fifteen-foot bar which had been 
brought around Cape Horn to California in 
1849, and served a checkered career in the 
vicinity of Mariposa. Five bullet holes, said 
to have been shot through it by a sheriff at- 
tempting to capture a man, give it added 
interest. Over it hangs this placard: 

“This bullet-scarred bar is historical. Gen. 
Fremont, U. 8. Grant, Mark Twain, Bret 
Harte and Joaquin Miller drank gallons of 
red liquor over its polished top in the early 
fifties.” 

Anything belonging to the old West will 
find a place in this collection provided Lyon 
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can find it. He seeks only originals, and 
travels thousands of miles yearly in his sta- 
tion wagon, which often returns to the mu- 
seum heaped high with everything from 
stoves to bath tubs. 

Some surprising objects turn up as Lyon 
pokes around towns and pursues rumors. At 
Dayton, Nev., recently he bought an eighty- 
four-year-old fire engine. Some days later, 
when chipping away pieces of black sand 
and gravel carbonized in the suction ma- 
chinery, he came upon several gleaming 
yellow flecks resembling gold. Twenty-two 
dollars worth of the prized metal was 
panned out of the long-incrusted ore. 

On another journey, he found a wooden 
horse in a livery stable at Truckee, Calif 
‘This gave him the idea of hitching a team 
to one of the old stagecoaches, and 
before returning to Arcadia, he had 
rounded up nine of them. 

Up in Calaveras County while 
seeking a wood stove, he found a 
twelve-foot muzzle-loading shotgun, 
used by some pioneer to shoot game 
across wide canyons, Far too heavy 
to be held against the shoulder, it 
was fired on a rest, its butt backed 
up against a tree. 

Sometimes the wandering collec- 
tor finds more invaluable relics of 
the hard-riding, hard-drinking, hard- 
fighting pony-express days than he 


The historic stage- 
coach in the circle 
is ninety years old, 
It is on 

the unusual museum 
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To help strike fear into his victims’ hearts, a bondit i 
‘ago stuck o gun in this tree trunk ond dressed it up like a scar 
crow. The gun wos fired by a string as the bandit conducted 
his holdup. Above, an old print that hongs in the museum 


can bring home in a single load. On one of 
his junkets he found the largest gold scales 
known in the west. The scales, made in 
1858, were capable of weighing 1,000 ounces 
of gold or silver, and were so delicate a fly 
would unbalance the pointer. 

Other strange relics include fifty safes, 
most of them former Wells Fargo deposito- 
ries; a revolver fitted into a tree stump 
which, attired in a hat and coat, served as a 
dummy “accomplice” in almost forgotten 
stagecoach robberies; a small cemetery; a 
one-cell jail; a barber's chair bearing blood 
stains of a man shot dead in it; and a hotel 
menu listing a moderate dinner at $5.75. 


yy years 
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How Good 


You Can Find Out for Yourself 
Using the Simple Methods That 
Set Jack Fletcher Up in His 


Own Remarkable Business of 


Advising Automobile Buyers 


By 
JOHN EDWIN HOGG 


eo 
4 . . 


F 
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YASTEBRING GEAR: See that all four 
tires are evenly inflated. Point the front 
Jack Fletcher explains o speciol gauge to a client wheels straight ahead. Now rock the steer- 
for whom he is testing a used car BEFORE she buys ing wheel back and forth, holding it with the 
thumb and finger tips. Free movement of 
the wheel in excess of two and a half inches before the front 
wheels begin to move is a sign of worn mechanism or a 
steering assembly too loose for safety. Repairs here are 
expensive, 


FRONT-WHEEL ASSEMBLY: With wheels pointed 

straight ahead, stand beside a front wheel, grasp the top 
of the tire firmly and shake the wheel with a pushing and 
pulling motion. A slack feeling or a clatter indicates wheel 
bearings, king-pins, or both are loose. Loose front-wheel 
assemblies cause faulty steering, shimmy, and abnormal 
tire wear. Proper repairs will cost from $7 to $22. 


YGMOTOR: Check the oil while the motor is at air tempera- 

ture. Oil on the gauge blade should not be heavier than 
SAE 30 or 40. If you find heavier oil, demand that it be 
changed to a lighter grade before your demonstration drive, 
If the oil is O. K., examine a “clean motor” for oil, water, and 
compression leaks after running the motor until it is heated 
to normal driving temperature. When the motor is running 
hot, speed it with short, heavy thrusts on the foot throttle 
and watch for bluish-white smoke from the exhaust. If the 
motor smokes, oil is leaking past the piston rings. This 
means faulty piston rings, worn pistons, and, perhaps, 
cylinders in need of reboring. Remember that motor over- 
hauling is about the most expensive form of automobile 
repairing. 


YASTARTING MOTOR: With the ignition off, step on the 

‘starter for about ten seconds. Repeat this three or four 
times. Broken, burred, or badly worn teeth in the flywheel 
starter gear will clash and grind or keep the gears from 
engaging. Proper repairs cost from $3.50 to $30. 
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Is a Used Car? 


ra eho es ae ees Cally 
automobile mechanic, was earning little or 
no money at his trade. Today, he is the pro- 
prietor of a thriving business that helps his 
customers get their money's worth when 
they buy a used car. 

How did it happen? The idea came to him 
after he learned that more than half the cars 
on the road were bought second-hand. He'd 
been a mechanic long enough to know that 
few motorists knew very much about their 
cars beyond what they saw on the surface. 
He also knew that plenty of those second- 
hand-car buyers had been stuck. 

“T've got it,” he told his wife. “In thirty 
days I'll be working eight hours a day.” 

It was probably longer than thirty days 
before his prediction came true, but he stuck 


YACLUTCH: Standing outside the car, depress the clutch 
pedal with the finger tips. You should find about half an 
inch of practically free motion. If there is no free motion, 
the clutch may have been burned by slipping or so badly 
worn as to need relining. Correct free movement of the 
clutch pedal, however, does not necessarily indicate a clutch 
in good working order; the pedal may have been reset. A 
reliable clutch inspection can be made only by auto me- 
chanics. Lasting clutch repairs cost from $6 to $28. 


V4 BRAKES: Sit behind the steering wheel and press the 
brake pedal down firmly. If the pedal goes to the floor, 
the brakes are not properly adjusted and may need relining. 


at his idea, and today it's true and then 
some! For daily to Fletcher's office come 
used-car buyers. His job is to examine inside 
and out the cars they buy—before they buy 
them. It takes two hours, and his fee is $10, 

Fletcher's files contain long lists of car 
models and records. Pick any car produced 
since 1920, and he'll tell you what its life ex- 
pectancy is. His clients usually select the 
car they'd like to buy—following his sugges~ 
tions on how to judge them—and then he 
‘goes into action. 

Are you planning to buy a used car? Then 
it will pay you to make use of Fletcher's 
easy tests given on these pages. They will 
help you to separate the “good buys" from 
the “lemons,” and you don't have to be a 
skilled automobile mechanic to use them. 


To test hydraulic brakes, press the brake pedal down and 


hold it down firmly for at least thirty seconds. If the pedal 
slowly sinks, the hydraulic system is defective. 

brake repairs may cost up to $24. Remember, too, that any 
old brake lining or worn linings bushed with strips of as- 


Heavy ‘engine 
@ multitude of 
of knocks. Be sure it's li 
enough before you 


Proper 


bestos will make very defective brakes hold temporarily. 


YOUR LIFE AND THE LIVES OF OTHERS WILL BE 


ENDANGERED BY FAULTY BRAKES! 


YATEST FOR MOTOR ADJUSTMENT: With the car in 

high gear, slow down to ten miles an hour (with slight 
pressure on the brakes, if necessary). Release the brakes 
and accelerate quickly to full throttle. If the car gains speed 
quickly and smoothly, without choking, sputtering, or buck- 
ing, you may be fairly sure carburetion, valves, valve guides, 


and ignition are functioning properly. 


YATEST FOR DRIVE ASSEMBLY: With the car in low 

‘Bear, speed up, apply the brakes, and shift into reverse 
as quickly as possible. Repeat this several times. A worn 
clutch will slip or engage with a jerk. If warped or out of 
alignment it will shudder, squeal, or chatter. Excessive wear 
in transmission gears, universal joints, and differential will 
appear as slack or lost motion if the car does not respond 


Initial clutch test. Press 
down pedal with Fingers 


A half inch of is 
bout the right ee 


smoothly to the change of motion forward and backward. 


FEBRUARY, 1950 


133 


Get behind the moving cor and 
make sure the wheels track. If 
they don't, don’t buy that car! 


is safe is to have on expert 
move it and exo! 


When the new models come out, 
used-car prices drop. So that's 
the cheapest time to buy one 


Hf the car hasn't an all-metal 
top, test the fabric with your 
thumb. New tops are expensive 
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WATRANSMISSION AND BEARINGS: With the car in 
low gear, speed up quickly to twenty or twenty-five miles 
an hour. Loose motor bearings will knock and a worn trans- 
mission will squeal or grind. If there is a hill near-by, coast 
down in high gear with the clutch engaged, brakes free, and 
the foot off the throttle. Under this test any abnormal motor 
noises are accentuated and a worn transmission clatters, 


(4PRIVING TEST FOR STEERING GEAR: Avoiding cross 
winds, drive at about twenty-five miles an hour on a 
smooth, flat road. Take your hands off the steering wheel 
and watch the car's performance. It should go fully 100 
yards without any tendency to drift off the road. Any pro- 
nounced drift in this distance indicates that the steering 
mechanism may be excessively worn or out of adjustment, 
wheels may be out of line, axles bent, springs sagging, or the 
frame of the car out of alignment from crash damage. Last- 
ing repairs for correction of these troubles are expensive. 


WAANOTHER NOTE ON STEERING GEAR: Driving only 

‘as fast as you can safely make a right-angle turn, turn 
sharply to the left and right several times to see if steering 
gear binds at any point. Attempted adjustment to overcome 
excessive wear will create this dangerous condition. There 
is just one remedy: a costly steering-gear rebuilding. 


WAREAR AXLES AND TRANSMISSION: Take out the 

‘seat cushions. On a smooth, quiet road, accelerate and 
slow down gently, and then let the car coast to a stop with 
the foot off the throttle and the gears in neutral. If, in mak- 
ing these tests, you hear any pronounced chatter, rumble, or 
grinding sound, you can be sure of facing an expensive over- 
haul. If the car has hypoid gears, reject it if these tests 
produce any suspicious noise at all. 


WAraurry ENGINE BEARINGS: Drive at about fifteen 

to twenty miles an hour and apply the brakes while main- 
taining the speed by feeding more throttle. Don't stall the 
car with the brakes until the throttle is clear down. Disre- 
gard sharp, pinging carbon and spark knocks and listen for 
a muffied, hollow knocking in the motor. You should hear 
this knocking in all cylinders. If the knocks are not all very 
similar, it indicates one or more loose bearings. This is ad- 
mittedly a drastic test, but if you hope to drive long distance 
at high speed, reject any car that cannot meet it. 


WAROAD TEST FOR BRAKES: No car is safe with brakes 

that will not check speed without chattering, squealing, 
grabbing, or causing the car to swerve from its forward 
course, Brakes are particularly important if you expect to 
drive on mountain roads or in any very hilly country. Brakes 
that are entirely satisfactory for city driving often fail com- 
pletely when subjected to the heating of frequent braking on 
long grades. Inferior linings or ‘shimmed,” worn linings will 
fail in any severe down-grade test. This test, however, should 
be discontinued with the first indication of brake weakness. 


Z4SPRING SHACKLES: If a car is stiff and jiggly when 

driven at about twenty miles an hour over slightly uneven 
pavement, look for worn spring shackles concealed by ex- 
cessive tightening. On the other hand, if shackles are worn 
and loose, you'll hear them clatter if you drive the car over a 
stretch of “‘washboardy” or cobblestone road, or any piece of 
neglected pavement. 
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Y4RESPONSIVE MANEUVERABILITY: Road-test the car 

‘by driving at about forty miles an hour upon fairly rough 
road. If it has a tendency to plunge, swerve, or shimmy, or 
if the front wheels “tramp,” or bounce rapidly, your safest 
course is immediate rejection. 


WAGENERAL PERFORMANCE: Sluggish pick-up on a 
level road or slight grade, together with a sharp pinging 
in the motor may indicate one or more defects—a motor 
heavily loaded with carbon, faulty ignition, faulty valves, or 
improper carburetor adjustment. If a dealer submits a car 
for testing in which such defects are present, you may be 
sure they are deep-seated and cannot be remedied cheaply. 
QA ADDITIONAL NOTE ON PERFORMANCE: Have some 
‘one drive the car at about thirty-five miles an hour along 
a smooth, straight road while you watch from the side. 
Watch for wobbling wheels and listen for unnatural sounds 
such as muffler and exhaust-manifold leaks, rattling trans- 
missions, and body squeaks. Watch the wheels from behind 
to see how they track. Wobbly wheels indicate bent axles, 
damaged wheels, or faulty spindles—any of which will cause 
excessive tire wear. If rear 
wheels fail to track behind 
the front wheels, reject the car. 
It's not worth buying. 
ZGROAD-TEST OBSERVA- 
TIONS: Having found a car 
that appears to be a good buy, 
ask the dealer to let you drive 
it at least fifty miles. This is 
the only way you can check oil 
and gasoline consumption. A 
drive of this or greater dis- 
tance over as wide a variety of 
roads as possible will also 
usually bring to light possible 
defects that are not readily ap- 
parent. And if the dealer is 
honest and has nothing to con- 
ceal, he should be glad to help 
put across a sale by giving a 
serious prospective buyer every 
opportunity to buy with his 
eyes open. You'll probably find 
him more than willing. 
YATES, TOPS, WHEN TO 
BUY: ‘Tires retreaded over 
defective carcasses are dan- 
gerous. Have a disinterested 
tire man inspect the tires any- 
way. If the car top is not the 
all-metal type, inspect it close- 
ly. A good top job costs from 
$20 to $50. As to car appear- 
ance, $25 will get you a fine 
paint job, but a spray gun and 
$3 worth of paint will not—for 
very long. A good time to buy 
a used car is in the fall after 
new models are announced and 


Qu Fletcher never neglects on 
used car values decline. 


@ straightened chassis in 


FEBRUARY, 1940 


Always road-test an automobile 
‘at forty on a rough rood. It 
should neither swerve, wander, 
tromp, nor show signs of shimmy 


under-car inspection. Any sign of 
sates the cor hos be a crash 
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HIS ROOF IS A ROCK 


Frank Critzer's desert home and airport. 
Note the wind sock on the painted bowider 


N AIR-CONDITIONED 
stone palace, complete 
with private airport, is 
the home of a California 

prospector who built it all with his 
own hands, at no cost save his 
own labor and a little dynamite. 

Jobless, in 1931 Frank Critzer 
came to the desert 100 miles south- 
east of Los Angeles on a prospect- 
ing trip. While staking out gold 
and silver claims, he camped un- 
der the lee of a tremendous bowl- 
der, tall as a seven-story building, 
and later conceived the idea of 
burrowing beneath it, With pick 
and dynamite he worked until he 
had dug out an apartment meas- 
uring twenty-four by thirty-six feet, divided 
into two rooms and entered by a long stair- 
case. Necessary lumber he salvaged wher- 
ever he could pick it up, hauling it many 
miles across the sands. His enthusiasm 
grew as the work progressed, leading to im- 
provements that now include a well-equipped 
workshop with anvil and forge, and a picnic 
ground with toilets and lunch tables among 
the huge rocks studding the hillside above 
his burrow. 

Downstairs, in a corner beneath the win- 
dows, is a large stove, fueled by desert 
kindling he gathers in an annual excursion 
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to near-by Wood Canyon. Curtained off by 
a heavy rug is the bedroom, where Critzer 
keeps his rifles and shotgun, his wardrobe, 
and his library. At the head of his bed is 
a hole communicating with a tunnel run- 
ning through under the rock to the oppo- 


site side. This forms his air-conditioning 
system. By removing an old coat from the 
porthole, Critzer gets good air circulation 
across the rooms, up and out the windows 
on the far side. Though the outside tem- 
perature reaches 110 in summer and four- 
teen in winter, the thermometer in his liv- 
ing room never goes above seventy-eight 


POPULAR SCIENCE 


nor below sixty-four the year round. 

Lonesome, Critzer often watched airplanes 
pass overhead and wished he could lure 
them to a landing. He whitewashed a huge 
bowlder and topped it with a wind sock. 
With a crude drag of timbers and railroad 
iron chained behind his 1922 car, he ripped 
out the scanty growth, clearing an area 
2,500 feet wide and more than a mile long. 
It took eighteen gallons of gas to level the 
field to its present velvet smoothness, well 
cushioned by hard-packed alkali sand. Near- 
ly any Sunday, several airplanes visit the 
lonely outpost, most of them bringing pic- 
nic parties who use the accommodations 
Critzer has provided for them 

‘The lone prospector still is enlarging his 
quarters under the rock, expecting eventual- 
ly to double his present room space. Most 
of it will be pick-and-shovel work, but oc- 
casionally he has to blast. 
For this, he simply removes 
furniture, drills a blast hole, 
sets the charge and covers 
it with timber, and touches 
it off 


Critzer ot work in 
© tunnel under the 
rock, The hole lets 
oir circulate through 
the living quarters 


Natural air conditioning 
mointains 0 comfortable 
tomperoture at all times 


The lone prospector cleans a lamp chimney in his “living room,” scooped out beneath a giant bowlder 
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FERRIS-WHEEL SHOE RACK. Eight 
pairs of shoo frees are mounted on 
a wheol in the 


TOOTHBRUSH SAFE. Air 
entering this novel holder 
is filtered to remove germs. 
Turning the knob, os shown 
at right, brings the d 
brush to the sliding door 


SLICING PLATE. A wooden board set in 
@ porcelain plate aids in serving sausage. 
Note the special knife and tongs for bologna 


i KNEELING STAND. Tasis that require 
| Anesling are catier with the Mond af 
fg Siarathcn lee bla peo eaten eee 
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MIXING SPEED for the machine ot the 
right is regulated by turning a dial on 
which various foods are indicated by name 


VASE BRUSH. Cleaning long- 
and bottles is 


ning surface 
flexible metal tip 


ROUND FLATIRON. Cir- b 
cular in shope, the plate HANGER BAG. To keep o 
of the new electric iron quest from forgetting hand 
at the right covers a large bag or gloves, the quilted 
area and speeds flat work silk bog below fits over a 

coat hanger. Small articles 
ore placed in it when the 
visitor's coat is hung up 
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O)ueotion' 


the correct replies to sixteen of the brain teasers below, you've storted out 


f you con giv 


CE 
EE 


the New Year with a bang! To check up on your knowledge, turn to the answers on page 244 


1 International law originally extended a 
country’s sovereignty just three miles to 
sea, because (a) it was the greatest distance 
at which a vessel's flag could be recognized 
(b) @ strong man could swim that far out 
and back (c) cannon of that time could 
shoot no farther. 


2 The hardest material in the human body 
is found in the (a) thigh bones (b) teeth 
(c) finger nails (d) brain. 


3 A,miser solution will not conduct elec- 
tricity because it lacks (a) vitamins (b) 
ions (c) genes (d) hormones. 


A The sycamore is also known as the (a) 
whippletree (b) rooftree (c) family tree 
(d) plane tree (¢) Christmas tree. 


5; Bualid was the father of present-day (a) 
architecture (b) medicine (c) radio (d) 
geometry (e) paper hanging. 


6 Aweit is (a) a dam (0) an oven for pot- 
tery (c) the structure at the top of a 
mine shaft (d) a machine for making coil 
springs. 


Taxonomists (a) manufacture taxicabs 

(b) stuff the trophies that hunters bring 
back (c) classify different kinds of plants 
and animals according to their relationship 
(d) study how to levy taxes on a fair and 
scientific basis. 


The crankcase of an automobile is the 
place where you should put /a) the crank 
(b) gasoline (c) emery dust (d/ motor oil. 


Microscope specimens often are stained 
in order to (a) make them look pretty 
(b) bring out details of their structure (c) 
kill any parasites that might destroy them. 
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JO Bicctzic cons contain two wires be- 

cause (a) if one wire breaks, the other 
will maintain uninterrupted service (b) elec- 
trie current comes in through one wire and 
goes out through the other (c) cords with 
twin wires lie flatter under rugs. 


1 ] Tinctures are solutions in which the 
solvent is (a) oil (b) water (c) alcohol 
(a) acid. 


Uranium is (a) one of the moons of the 

planet Uranus (b) a radioactive ele- 
ment (c) the best food for tropical fish (d) 
an important ingredient of concrete. 


13 Taste buds are found in (a) florists’ 
shops (b) artichokes (c) the human 

tongue /d) insect-eating plants, 
14 An invertebrate is (a) a stunt pilot (b) 
the mirror image of a geometrical fig- 


ure (c) an animal without a backbone (d) 
a person who shows no gratitude for a kind- 


ness. 
15 When fish lay eggs, they are sald to be 

(a) calving (b) molting (c) spawning 
(a) pollinating. 


16 


eyes. 
17 4,200 location for the antenna of a 

television transmitter would be (a) a 
high place commanding a view of the whole 
horizon (b) the surface of a broad pond (c) 
the exact center of a large rotating copper 
disk (d) the deepest cellar available. 


Astigmatism is a defect in a person's 
(a) knees (b) ears (c) spinal cord (d) 


Q Calls in bees’ honeycombs have the 
shape of (a) circles (b) squares (c) 


hexagons (d) triangles. 

19 {United States standard thread” is (a) 
the kind of thread found in the paper of 

dollar bills (b) a widely used type of screw 

thread (c) sewing thread made exclusively 


of U. 8. cotton. 

20 Speaking of geography, don't forget 
that the modern name for Persia is 

(a) Manchukuo (b) Iran (c) Tanganyika 

Territory (d) Wilkes Land (e) Liechtenstein, 
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Un-Natural History <2... 
4 “@ 


Many Kinps 
oF BATS 
HAVE A 
NARROW, 
CONELIKE 
MEMBRANE 
IN THE 
EXTERNAL 
EAR! ITIS 
BELIEVED TO 
INTENSIFY 
‘SOUNDS AND 
AID THEM IN 
BUND-FLYING! 


THE MOST LIGHT-FINGERED PICKPOCKET 
CANNOT MATCH THE FINESSE WITH WHICH 
SKUNKS HAVE BEEN KNOWN TO SNEAK 

EGGS FROM UNDER SITTING HENS! 


LARVA OF 
LUNA MOTH, 
SHOWING SPIRACLES 
‘OR BREATHING 
VENTS ON SIDES 


a 


Mm & 

hu RA 
INSECTS pu NOT BREATHE THROUGH 

THEIR. MOUTHS, BUT THROUGH HOLES 

IN THEIR BODIES/ 

WouLd You KNOW A FIR TREE FROM 

ALL OTHER CONIFERS? THE FIR 1S THE 

NEITHER DO INSECTS SING WITH THEIR ONLY TREE BEARING LARGE CONE: 

MOUTHS/ THEY HARMONIZE WITH THAT CARRIES ITS CONES ERECT / 

THEIR WINGS, OR WINGS AND LEGS/ 

AND THE ORTHOPTERANS, INCLUDING 

THE CRICKETS, GENERALLY CARRY 

‘THEIR EARS ON THEIR LEGS! 


EARIN a 
FORELES 
OF CRICKET 


CRICKET'S: 

SINGING BOX 

; RASP OF 
eX KATYDID 


BIRDS ARE SO ACTIVE THAT THEY GET 
VERY HOT— TEMPERATURE NORMALLY 104°/ 


SINCE THEIR FEATHERS WON'T LET THEM 
SWEAT AS WE 00, THEY PERSPIRE 
INTERNALLY 
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“When he touched the 
door, he got a shock 
that made him hop!" 


Gus Shockproops a Car 


Garage office and into the shop looking 
worried. “What's biting you?” Gus 
Wilson demanded after he had taken a look 
at his partner’s face. “Are we headed for 
bankruptcy, or is it just something that you 
ate for breakfast 
Joe refused to smile. “I'm worried about 
those tires I sold Vernon Hopkins yester- 
day,” he admitted. “You know how he is— 
a careful driver, and a little bit of a grouch. 
He came in while we were having that sleet 
storm, and said he thought he'd better put 
on new tires. I wanted to make a sale, of 
course, but I. found his rubber in pretty 
good shape and told him so. ‘Pretty good 
isn’t good enough,’ he said. ‘T'll put on new 
tires now and keep the old ones until spring, 
and wear them out then.’ 

“That was all right with me, so I sold him 
a set and had Harry put them on for him. 
He was on his way down to the city and 
didn’t want to lug the old ones with him, so 
he asked me to keep them for him. 

“He came back late in the afternoon, 
while you were out, and he certainly was 
burning up. He said that after we'd put on 
his new tires he’d gone down to the city and 
picked up his wife, and that when she'd put 
her hand on the door handle to get in she'd 
got an electric shock that had almost 


Je CLARK came out of the Model 
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knocked her down. I told him that I didn’t 
see how the new tires could have been to 
blame for it, but he insisted that they must 
have been the cause—that he'd never had 
any trouble with static before, but that ever 
since we'd put on the new rubber the body 
of his cdr had been so full of static that 
several people who had touched it had re- 
ceived severe shocks. 

“To prove to him that it couldn't be the 
fault of the tires, I had Harry put his old 
ones back on the car. Then I went out in it 
alone for a couple of miles, and, when I got 
back, I told him to put his hand on the body 
—thinking, of course, that he'd get a shock. 
But he said he didn’t feel anything. So I 
asked him to drive for a while, and then I 
tried it. I didn’t get any shock, either, so I 
had to admit that after all the new tires 
might have something to do with his trouble. 

“I got him to let me put the new tires 
back on, and then I went out and drove his 
bus around the block a few times. When I 
got back here he was waiting for me out- 
side, and before I could get out of the car 
he had started to open the other door to get 
in, When he touched it he got a shock that 
made him hop—and that made him so 
darned mad he swore he'd never give us an- 
other dollar's worth of business unless I took 
those tires off and gave him back his money. 
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After a lot of arguing back and forth, I 
managed to get him to agree to leave the 
new tires on and bring the car in today so 
that you could have a look at it.” 

Vernon Hopkins drove into the shop a 
little later. The expression on his thin face 
showed that he still was well charged with 
bad temper, so Gus judged that his car still 
was well charged with static—and when he 
touched it he took a wallop which showed 
him that he had judged correctly. 

Hopkins was talking loud and fast as he 
got out. “Shucks, man,” Gus told him with 
his disarming grin, “there's no sense in get- 
ting yourself all steamed up about a little 
static. All we've got to do is give it an easy 
chance to get out. I'll have you fixed up in 
three minutes. Take it easy! 

He went over to his workbench and got a 
carpenter's pencil with a soft, thick lead. 
With it he drew a half-dozen lines on the in- 
side of each tire, starting at the rim and run- 
ning across the wall of the tire to its tread. 
Then he took a little ride. After driving for 
a mile or so he returned to the garage. 

“Touch your hand to the 
body of the car now,” he 
said. “If you get a shock, 
Joe'll give you your money 
back and T'll add a five- 
spot to it for your trouble. 
That's fair enough, isn't 
it?” 

Hopkins grunted and 
touched a finger gingerly 
to the car body. Then he 
put the palm of his hand 
against it, and smiled for 
the first time that day. 
“You've killed it,” he ad- 
mitted, “But how, I'd like 
to know. Just making marks on the tires 
doesn't make sense to me, but it seems to 
work.” 

Gus laughed. “When I was a grease mon- 
key,” he said, “we used to think it was a 
swell joke to take a soft lead pencil and 
draw a line from the top of a spark plug 
down the porcelain onto the head. That 
made the plug foul out and the engine stall, 
and the owner couldn't find out why. I fig- 
ured that if a lead-pencil line on a spark 
plug would carry that much juice, a lead- 
pencil line on your new tires would ground 
out the static generated by them.” 

Gus then used a disk of waterproof 
graphite to replace the pencil lines with 
heavier marks which wouldn't wash off. 
“That'll kill your static devil for good,” 
he assured Hopkins, “and I'll guarantee 
that he'll never bother you agai 

Joe Clark, who diplomatically had 
kept well out of the irate customer's way, 
stuck his head in at the shop door after 
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A Customer's Car with 
a Bad Case of “Static” Sor" 
Has Gus Hopping for 
Awhile, But He Cures 
It with a Lead Pencil 


By MARTIN BUNN 


he had driven off. “What did you do to 
smooth him down?" he wanted to know. 

“Oh, I just drew a few straight lines—in 
the right places,” Gus told him. “You can 
stop worrying, Joe. You won't have to 
punch the refund key on your cash register 
for that sale. ... I’m going down town and 
get my lunch.” 

When he got back he found a scratchless 
and speckles small sedan in the shop, and 
a formidable-looking stout lady sitting in its 
back seat. As soon as she saw him she low- 
ered a window and demanded shrilly: “You 
the mechanic here? Your boss said you'd 
be back at one o'clock, and here it is almost 
half past. Well, now you're here, do some- 
thing! I'm sick and tired of wasting time.” 

“All right, ma'am,” Gus said meekly. 
“But what is it that you want me to do?” 

“Don't ask me!” she snapped. “I don't 
drive this thing.” She poked a scornful fore- 
finger at a harried-looking man who was 
coming out of the office. "Ask Mr, Coville 
him!” 

Coville waited for Gus to come over to 
him at the office door— 
obviously he wanted to 
stay as far away from the 

and its occupant as he 

“I'm having bad 
trouble with my radiator,” 
he said in a cautious voice, 
“and my wife is all upset 
about it, I'm hoping that 
maybe you can help me 


“Tl be glad to. That's 
my job,” Gus told him, 
“But while I'm doing it, 
wouldn't your wife be 
more comfortable in the 
office? It's much warmer in there.” 

The new customer looked more harried 
than ever. “Yes, she would,” he almost 
whispered. “And T’d be a lot more comfort- 
able if she'd go in there. But she won't. I 
don’t know much about cars, and she knows 
that I don't. She wants to sit there where 


a half dozen 


Pes la 
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she can hear every word you say, so she'll 
have a good chance to bawl me out if I've 
pulled a boner. You know how it is.” 

Gus grinned. “No, I wouldn't know—I'm 
a bachelor,” he said.’ “But I'm a pretty good 
guesser. Tell me what's the matter, and if 
the bull is on you, I'll cover you up.” 

‘The other looked re- 
lieved. “Well,” he ex- 
plained, “I was driving 
along about forty miles 
an hour a ways back 
when I heard a noise 
somewhere up front — 
sounded like some one 
had hit the hood with a 
pebble. I didn’t think 
anything much of it, but 
before we had gone a 
half mile, I saw the hand 
of the ‘heat indicator 
jump right up into the 
red. Just then I saw a 
garage sign a little way 
down the road, so I drove 
in there. 

“When I told the me- 
chanic about the heat in- 
dicator, and about the 
noise I'd heard, he said 
that probably my fan belt had snapped. 
But when he opened the hood he found that 
the belt was all right, although the motor 
was very hot. Then he said that the fan 
belt must be slipping, and he tightened it. 
He poured some water into the radiator, 
but it ran right out, and he said that it was 
coming out of the overflow pipe which 
showed that the radiator was full, and that 
with the fan belt tightened the motor soon 
would cool off. 

“I started off again, but the heat-indi- 
cator hand didn’t go down to where it be- 
longed, and before I'd driven a quarter of a 
mile the motor was so hot that it was smok- 
ing. I stopped and waited for it to cool off, 
but after a half hour the heat-indicator hand 
still was up in the red. All the time we had 
been standing there the wife had been baw!- 
ing me out, and I was so damed tired of 
listening to her that I decided I'd make it 
to the next garage even if I burned up the 
motor. Luckily it was all downhill to your 
place, so I shut the motor off and coasted. 
‘We've been here pretty near an hour, but 
she’s still hot—-the motor, I mean.” 

Tl have a look,” Gus told him. When he 
raised the hood and examined the radiator 
he whistled. “Probably bone-dry!” he said. 
‘The hose connections seemed tight. When 
he checked the oil he found it free from wa- 
ter, so the trouble couldn't be the result of a 
leaky water jacket. Suddenly he reached 
deep under the hood, lifted something out, 


144 


GUS SAYS: 

Here's a good tire policy 
to stick to: Put tires with the 
most tread on the rear for 
winter driving. Avoid, if pos- 
sible, uneven wear on the two 
front or two rear tires. Never 
drive on any tire that you 
are the least suspicious of. 
Check the pressure often. 


glanced at it keenly, slipped it into his pock- 
et, fussed around the bottom of the radiator 
for a few seconds, and then straightened up 
and winked at the worried car owner. 

“I've found your trouble, Mr. Coville,” he 
said loudly, for the benefit of the lady on 
the back seat. “It was quite unavoidable, 
and the sort of accident 
that happens only once 
in a hundred years. No 
wonder you couldn't lo- 
cate it. Fortunately there 
is no damage done, and 
T'll have you fixed up in 
a jiffy. 

He brought a_ hose 
over to the car. “Start 
the engine, please,” he 
asked. The radiator took 
a lot of water, “Now 
you'll be all right,” he 
id when it was filled. 
eave your engine 
idling for a few minutes, 
and you'll soon see that 
she’s normal again. If 
you'll step into the of- 
fice... ." 

Coville gave his wife a 
triumphant glance and 
followed him. “What was it?” he asked 
when they were out of earshot of the lady in 
the back seat. “I saw you wink at me.” 

Gus laughed as he took a small pebble 
out of his jumper pocket. “When I found 
this it was the tip-off,” he said. “It was a 
pebble that made the noise you heard, and 
caused all your trouble. It flew up from the 
pavement past your crankcase; probably 
hit your fan. The fan was turning pretty 
fast, and it threw it against the radiator 
drain cock, which is of the screw type, with 
so much force that it spun the cock wide 
open. Naturally, all the water ran out of 
your radiator in a few seconds, and your 
engine heated up like nobody's business. 

“I'm downright relieved,” Coville said. “T 
thought it was going to be another of those 
things that I never hear the end of. But say 
—why didn't the mechanic at the first ga- 
rage I stopped in spot the trouble? He told 
me that the radiator was full.” 

“Well, things like that are bound to hap- 
pen now and then,” Gus said tolerantly. 
“He jumped at conclusions, which always is 
dangerous in this business. When he put 
water in your radiator and it ran right out 
again he took it for granted that it was run- 
ning out through the overflow pipe. But it 
really was running right through the radi- 
ator and out at the drain cock.” 

“Well, I'm certainly relieved,” Coville 
said. “I'm a new customer but you can bet 
T'm going to be (Continued on page 244) 
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MOOTH riding and absolute 
safety at high speeds char- 
acterize this new 1314' 

round-bottom outboard run- 

about. Well adapted to both 
rough and smooth water, it may 
be used efficiently with any out- 

board motor of from 1 to 60 h. p. 

—a power range that can be 

achieved only with a round-bot- 

tom design. 

Even if it should be recklessly 
driven, the boat is practically 
impossible to upset at any speed, 
excepting only in extremely high 
seas such as would be too much 
for any small boat. It is large 
enough to carry the whole fam- 
ily safely and comfortably, easy 
to row, and so light that two 
men can lift it onto a trailer. 

‘The design includes various 
features never before offered in 
a boat for home construction, 
‘The combination of rocker keel 
forward, and flat planing sur- 
face aft, and the complete elim- 
ination of tripping chines make 


THIS 
13'/2-FOOT 
ROUND-BOTTOM 
OUTBOARD 
SEA SKIFF 
RIDES VERY 
SMOOTHLY 
AND WILL NOT 
CAPSIZE, 
EVEN IN 
ROUGH WATER 


The boot will do better than 25 m.p:h. with o 16-h.p. outboard. Deck and 
seats may be arranged to suit individual preferences and size of motor 
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should not exceed 350 Ib. with the use 
of any of the materials listed. 

The speed obtained will, naturally, 
depend upon the size of motor and the 
load carried. With two persons aboard 
it will make on the average 7 m.p.h. 

ALL-PURPOSE BOAT  “t,2,B2: 20 mp with 5 hp. 15 

= m.p.h with 9 hp. 25 mp.h, with 16 

hp. and 30 to 35 mp.h. with 22 hp, 

The boat may be used safely with the 

the design the safest it is possible to build. very fastest racing motors, if desired, for 

Clinker-built (lapstreak) construction with speeds up to 45 m.p.h. It qua’ifies for rac- 

bent oak frames provides for exceptional ing in the outboard runabout class, but is 
light weight and strength. At high 


speed the spray is caught by each 
plank lap and forced back under a 4 =a 
the boat, both increasing speed Ber TH AMiOSHIPS 20% 
and preventing flying spray. OST OF MATERIALS _®40 
Any one of four standard types of 56 _| WEIGHT 278.8 
construction may be used. If made | 3 | PASSENGERS 5 
lapstreak, the hull will be found | FReeBoARD (GoW. 30" | MOTORS 110 6OHP 
no more difficult to build than many _[ FREEBOARD (stERN) 1s*| sPcED 510 45 MPH 
V-bottom boats of the same size. = 
‘The other three methods are some- Coass 9 
what more difficult for the amateur, but Cian Th 
will be described briefly. KEELSow. tceg fe 
Cost will range anywhere from $40 ~ 


to $50 complete, depending on the ma- 
terials selected. The cost may be re- 
duced if resawed lumber is obtainable 
for planking. If built entirely of cedar 
and spruce, except for the bent ribs, 
the weight will be 250 Ib. or less, and it 


By BRUCE and 
WILLARD CRANDALL 


‘STOPWATERS 


BUTT Buck 


LONGITUDINAL SECTION 
{THROUGH PLANKGSPLCE 
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The keel must be 
screwed to the 
ton ond te 
rly to 
form (eel 
jeveral places 


A light batten 
that there are no irreguloi 


not as fast as our racing runabout (cov- 
ered in P. S. M. plans 261-262-R.) 

If desired, the entire boat may be drawn 
full size before starting construction by us- 
ing the measurements given in the table of 
offsets and accompanying drawings, and de- 
ducting the thickness of the planking from 
the full-size drawings. ‘This is not essential, 
however, as this work has already been done. 
It is necessary only to make full-size pat- 
terns of the molds, stem, and transom, or the 
patterns may be purchased already drawn. 

For the drawing of each pattern, use a 
sheet of wrapping paper large enough for 


FEBRUARY, 1940 


bent over the molds in various places to see 
ies to couse difficulty in planking 


The ports of each mold ore placed over 
the full-size poper pattern while they 
ore being securely fastened together 


the assembled mold and fold 
in the middle in such a way 
that the fold will represent 
the center line, Draw the base 
line and the three water lines 
at right angles to the center 
line and draw the two but- 
tock lines (B1 and B2) paral- 
lel to the center line. Use the 
measurements from the draw- 
ings of the molds and tran- 
som. Now draw the shape of 
the mold by using a light 
batten bent into position to 
form @ true curve, and held 
with small brads. Then punch 
through the paper at the im- 
portant points, unfold it, and 
draw the other half. 

The full-size pattern is 
placed over the material from 
which the molds are to be 
made, and the outline of the 
shape transferred with a 
marking wheel. The pieces 
can then be sawn out and 
planed to shape. The various parts should 
be in position over the patterns while they 
are being fastened together. The transom 
is laid out in the same way as the molds. 
‘The transom planking should be screwed to 
the transom framework and motor blocks 
with 14%" No, 8 screws spaced about 3” 
apart, the surfaces to be joined first being 
coated with marine glue or thick paint. 

Nail strips across the top of the molds 
and mark the center line on these strips and 
at the bottom of each mold. Notches for the 
keelson can now be cut in the exact center 
of each mold and in the bottom transom 
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A view of the as- 
sembled 

from 
Compare «i 


toil dros 
the top 
oppears in the 
plon drawing of 


the complete boat 


In the finished 
beet the transom 
prevents a amooth 
jor and gives 
rigid support to the 
cutbeard motor 


frame but not the planking of the transom. 

Make the stem in three pieces from 1%” 
stock and check it over the full-size pattern 
before fastening them together. Fasten the 
two parts of the stem to the knee with two 
4” carriage bolts and four 2” No. 10 screws. 
‘Two softwood dowels are driven through for 
stopwaters at the points shown in the draw- 
ings. 

The boat should be built upside down on 
a framework supported from the floor, or 
from two timbers as shown in a photograph. 
The essential part of the framework is the 
keel form on which the keelson, stem, molds, 
transom knee, and transom will rest. Make 
the keel form from a 1” by 8” plank accord- 
ing to the measurements given in the draw- 
ing, and cut notches where the molds will 
rest. These notches should be deep enough 
so that each keelson notch will be flush with 
the edge of the keel form. Nail uprights to 
the keel form at each station and set the 
form up at a convenient height for work- 
ing, braced as shown. The uprights must be 
perfectly plumb and at right angles to the 
keel form. The molds should be set in 
notches and temporarily fastened to the up- 
rights in such a way that their center lines 
are perfectly plumb and at the center of 
the keel form. These molds serve the pur- 
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pose of holding the boat in shape while it is 
being planked, but are discarded before the 
boat is finished. 

‘The keelson, stem, transom, and transom 
knee may now be set up. Clamp the keel 
temporarily in position on the keelson in or- 
der to determine the extent of the bevel of 
the keelson. Taper the keelson where it 
joins the stem. After making sure that the 
transom and stem are in perfect alignment, 
screw the keel and keelson to the stem, tran- 
som, and transom knee with 114" and 1%" 
No. 8 and 2” No. 10 screws. The transom 
knee is also screwed to the transom and 
fastened to transom and keel with \" by 
4” bolts. The keel should be fastened to the 
keelson about every 6” with 1%” No. & 
screws, about half of which are screwed 
from the inside. The joining surfaces should 
be coated with marine glue or thick paint 
before fastening. The keel will have to be 
fastened temporarily to the keel form in sev- 
eral places with about 3” roundhead screws, 
which will be removed and the holes plugged 
when the boat is taken off the keel form. 

Make sure that the stem is in perfect 
alignment and that the molds and transom 
are at right angles to the keel; then brace 
them all in position and check with a light 
batten, bent over the molds in various 
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places, to make certain there 
are no irregularities in the 
shape of the boat. The rabbet 
may now be cut in the stem to 
the thickness of the planking 
to be used. A light batten bent 
over the molds in the direction 
the planking is to go will give 
the correct angles. The trans- 
som must also be beveled to fit 
the planking. 

Now, if the boat is to be con- 
structed according to the lap- 
streak method, it is ready for 
the planking, as the planks will 
all be fastened together at the 
laps and the bent ribs put in 
after the boat is turned right 
side up. Smooth-built construc- 
tion methods will be discussed 
later, 

(To Be ConTINUED) | 


When traveling at 
high speed, the seo 
skiff automatically 
banks os it storts to 
make a sharp turn 


MATERIALS FOR THE UTILITY RUNABOUT 


Note: axed upon lapstreak construction arrangement shown in the photo- 
rains: The uinan'of weods"are given im'tee odes Of preferences = 


For Ne. Pe. Size 
Tronsom frame ond | 4"*3/4"*x16" 
broces 
Tronsom knew a ime 
Inwales and sect 2 4"n "x16" 
roisers {ha capha 
Molding (hal-row 
Pa Boor 4 AGS "x10" ' 
ransom 1 Brest" White ook 
Seats 2 Wee Ould as Keer 


fea Tie keene 
Keelion tM?’ 
Stem, knee, ond 1 erga: 4 

breosthook 

HARDWARE AND MISCELLANEOUS 

Flathead brass, galvanized, or codmiom- 
Fated ‘screws os 3 6 1” Ne. 7, 

arose TW No.8, 6 don Vit No. 8, 6 dos. 27 
Ne. 10. Copper ‘end burrs, or galvanized 
nails, as follows: 4 Ib. 1'4", and | Ib. 1'". Also 
45" x 4" galvonized corrioge bolts; 1 qt. 
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Cutting and Shellacking 


Delicate Inlays 


Very small, delicate designs can be jig- 
sawed from veneer for inlaying if a thin 
plywood backing is first glued to each side 
with pieces of heavy paper or cardboard 
glued between. After being sawed, the ve- 
neer can be separated by slicing gently 
through the paper. Several identical pieces 


can be cut at one time by this method. . 
‘When the wood into which the inlay is to A Drive Wrench 


be set is to be stained before finishing, cov- 
er the faces of the veneer with a thin coat for Close Quarters 
of shellac before gluing the “sandwich” to- THERE are countless different types of 
gether and shellac the edges after the pieces wrenches on the market, yet a new style 
are cut.—J. BRUMFIELD. or idea develops every now and then. Re- 


cently the writer made up a set of six stand- 
ard-size wrenches of the type shown, as 
well as a notched drift to drive them. These 
wrenches can be used where a nut is hard 
to get at and are particularly useful for 
starting stubborn nuts.—CHARLES WILLEY. 


*| $100 in Prizes for Letters 


| Your chance is as good as the next rea 
| e's win a prize in our nev 
See “Our Readers Say’ 
After being sawed, the this 
layers are seperated 


jue for full particulars. 


Rope-of-India Smoking Stand Provokes Curiosity 


REMINISCENT of India’s famous rope trick, this 

4 smoking stand appears to be supported by a piece 
of rope. The base is made of two pieces of 14” by 
1” oak, 15” long, fastened with a cross-lap joint. 
The tray support is of the same material and con- 
struction, but only 8” long. A 14" rod is threaded 
on both ends so it can be screwed into a tight-fit- 
ting hole in both the base and the tray support. 
The tray or top is %” plywood, the edges being cov- 
ered with %” rope, tacked on with small wire brads. 
A length of 4” rope is now placed on the rod, 
First whip or bind one end with cord; then grasp 
this end firmly in one hand, and about a foot up 
the rope with the other hand; next twist agai 
the direction of the strand: 
This will cause the strands 
to separate, and the rope 
may then be slipped over 
the rod. At the top of the 
rod, the rope is again 
whipped. Stain the wood, 
and varnish. Shellac all 
rope. A cigarette humidor 


The rope, which =< 

- : to match is made by coil- 
port the tend, ing and stitching %” rope 
really has © core SES tightly about an empty tin 
‘of ‘A steel rod v Naso dao nn a can.—RALPH E. DASCHKE. 
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Jig-Sawed Archer Guards Unique Canapé Tray 


NN ARCHER in Lincoln green stands 
proudly beside his target on this 
novel canapé tray. The picks are his 
arrows, grouped around the golden 
bullseye. 

Any well-figured hardwood is suitable 
for the tray. Red gum, which requires 
no filler, is handsome when finished with 
clear varnish or lacquer, and was used 
for the tray illustrated. Turn the bot- 
tom of the tray at moderate speed. It 
is then necessary to remove the work 
from the lathe and reverse it, To make 
centering easy, turn a },” plywood disk 
to fit the bottom recess, loosen the 
screws, and force the disk into the 
cavity. Tighten the screws and shape 
the tray top. Smooth it down with 
sandpaper, 

Draw a pattern for the archer, trans- 
fer it to hardwood plywood, and jig- 
saw to shape. Paint him light green, 
with the cap feather dull red and the 
details in black. The bow is bailing wire, 
bent to shape, passed through a hole in 
the man's hand, and strung with thin 
wire. 

The target and legs are cut in one 
piece, Punch the pick holes at random 
with an awl, Make the back prop s0 
that the target leans back about 20 deg. 
from the vertical. Paint the bullseye 
gold; the rings (from center outward) 
Cross section of tray, which is turned on a lath red, light blue, black, and white; and 
and, above, completed novelty and diagram of archer the feet and prop, green.—E. M. L. 


Shaper Cutters Utilized 


as Wood-Turning Tools 


WHEN a few beads 
a or other duplicate con- 
7> tours are required in 
turning wooden furni- 
! ture spindles, time can 
be saved by utilizing 
Frapieon @ Standard three- 
toothed shaper cutter. 
Mount the cutter at 
the end of a wooden 
. handle by means of 

Method of mounting o *, . - 

cutter of the proper WO Pieces of strap 

cutter of the proper frm End three boleh Graphite Lubricates Tip 


ona wooden spindle as illustrated—C. B. of Soldering Iron 


Arter an electric soldering iron has been 
Cork Used as a Shaker Top in use for some time, the tip becomes cor- 


A SHAKER top for a bottle can be made by _roded. To prevent this, dust ordinary graph- 
using a cork with a small hole burned ite or plumbago in finely powdered form 
through it with a hot nail. When not in use, over the threads inside the copper tip each 
plug the hole with a match stick. time the latter is changed. —O. B. 


/ 
/ 
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A large log floating in a lily pool 
will prevent the con walls from 
being cracked by the tremendous 
pressure of ice in a long-protracted 


spell of 


RUBBER CRUTCH TIP PADS 
END OF BROOM HANDLE 
A rubber erutch tip on the end 
of « broom or dry-mop handle 
gives a better grip ond pro- 
fects the walls and furniture 


using a small eor syrin 
rubber suction cup is fa 
firmly to the syringe with 
ber coment so it can be attached 
to the wall above the wash basin 


SANDPAPER GIVES GRIP 
‘ON TIGHT JAR CAPS 
In the absence of a suitable 
jor-lid remover, stubborn jor 
cape con be turned by wsing 
of sandpaper to give 
© grip on the smooth metal 


and toped 


on the legs 


154 POPULAR SCIENCE 


Af OME With a sprinkler made os 


shown below, it is easy to 
moisten clothes evenly 
cond quickly for ironing. It 
consists of a bulb tolen 
from a battery filler and 
‘on ordinary. sprinkling 
head sold ot most hard- 
wore and ten-cent stores 


rush Lal not in 
jaste may be remov 
Broth by wiping it off ogoinst 
the cord with a little pressure 


Small children may be kept 
from opening acutlery draw- 
er in o kitchen of breck- 
fost-set table by foste 
© small butt hinge upside 
down on the underside of 
the table top in front of 
the drawer. To open, push 
up the hanging hinge leaf 


BENT PIPE CLEANER HOLDS 
CARPET TACKS IN PLACE 


Short carpet tacks ore eosily 
started with the aid of a pipe 
cleaner. Slip out the cleaner 
after the tock is portly driven 


OLD GLOVE FINGER 
QUIETS DOORBELL 


A finger cut from an old 
glove will silence @ door 
bell when some one it ill 
or when the baby is asleep 


KEEPING CLOTHES HANGERS ON A LINE 


If two clothes hang 
c dress, coat, or sweater 
line when put out for on ai 


instead of one, 
not blow off the 
ing on a windy day 
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Oilstone Set in a Block 
for Sharpening Skates 


More even pres- 
sure can be applied 
to the oilstone while 
sharpeningiceskates 
if it is mounted as 
shown in a block of 
maple or other hard- 
wood. Rout out the 
block so the stone 
will fit in tightly, 
and add two handles. 


ROUTED ‘s'DEEP 
ATIGHT FIT FOR 
OILSTONE, 


Harowooo 
yirmice | 


cond wider 


The block should be about 1” long F ie 
A" deep to fit 


than the stone. It is routed out 


A sow cut mokes the 
tip somewhat springy 


Screws Held on Driver 
by Slotted Tip 


A screw driver for holding screws to be 
driven in tight corners can be made from a 
piece of %” or 3/16” drill rod. This is slotted 
down the center with a thin hack-saw blade 
deep enough to make the top edges slightly 
flexible. The tip is then filed or ground con- 
cave as shown. When it is inserted in the 
slot of a screw head, the pressure is suffi- 
cient to hold the screw securely while being 
driven in place-—E. WONDRACEK. 


Keeping Down Dust in the Shop 


Sor floors can be quickly dampened be- 
fore sweeping with a twenty-five cent spray 
gun of the continuous-spray type—E. R. O. 


Alarm Clock Closes Bedroom Window in the Morning 


Mittiia 


The alarm clock 
moves the bolt, 
and the weight 
hooked on the 
lower sath pulls 
down the window 
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LTHOUGH many methods of using an alarm clock to 

close a bedroom window in the early morning have 
been devised, one of the simplest is that illustrated. ‘The 
window is adjusted to slide easily, and, if necessary, hot 
paraffin is applied to the runs. The weight is a piece of 
iron pipe with its lower end closed by a cap and its upper 
end by a wooden plug. Lead shot is poured into the pipe 
until it closes the window gently. 

‘To hold the window up, an ordinary bolt is used as in- 
dicated. Beneath this an inexpensive alarm clock (with 
bell removed) is mounted on two screws by means of 
slotted holes in an L-shaped bracket soldered to the case. 


It can then be readily 
removed for winding. A 
piece of stiff wire is sol- 
dered to the alarm- 
winding key of the clock 
and bent so as to en- 
gage the hole in the 
bolt from which the 
knob has been removed. 
When the alarm goes 
off, the key turns the 
wire and slides the bolt 
back so that the win- 
dow will immediately 
close automatically.— 
BERTRAM BROWNOLD. 


The bent end of 
the wire engages 
@ hole in the bolt 
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Drawings for making the kit. Note how the three hinges are for- 
fened and that the back edge of the box is beveled for the board 
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Complete Drafting Kit 


CARRIED IN A PORTABLE CASE 


When the box is open, 
the board rests at a 
convenient angle for 
drawing. Eve 
con be carried exce 
the T-square and ink 


By 
HENRY and RICHARD 
HANSCOM 


RAFTSMEN who make 
occasional drawings, as 

well as architects, engineers, 
and draftsmen, will appreci- 
ate the many features con- 
tained in this drawing box. A 
removable tray affords ample 
room for drawing instru- 
ments, and a compartment 
beneath keeps a supply of 
paper clean and flat. When 
opened, the board rests at a 
convenient angle for drawing. 
The tray should be slightly 
smaller than the inside of the 
box, and because of the thin 
wood it is advisable to use 
glue alone for fastening the 
walls and partitions. ‘The 
latch is simply a brass rivet 
soldered to a strip of spring 
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"7 


Above, poper is 
tight, notched 


jin gluing up the corne 
blocks, In circle, @ close-up 


‘of latch and handl 


brass, and a plate sunk into the edge of the 
cover. A short pull strap is set into the dado, 
the undrilled plate is screwed in place, the 
cover closed, and a 3/16” hole drilled through 
the case wall into the plate. The hole in the 
case is then reamed slightly, and the spring 
brass plate is screwed into place. Two coats 
of shellac over the entire exterior, followed 


Ski 


Each carrier will hold 
two poirs of skis and 
is easily removable, 
At right, detail of how 
to attach the carrier 
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by @ rucsing with steel wool, will give a 
satin finish. No accommodations have been 
made for ink because of the possibility of its 
spilling when the case is carried. 


Carriers Fastened to Rear Auto Bumper 


WIEN the usual type of ski 
rack cannot be fastened on top 
of an auto, as in the case of a 
coupe or convertible model, 
carriers of the type illustrated 
at the left may be mounted at 
each end of the rear bumper. 
Each carrier will hold two 
pairs of skis. The uprights are 
4" tubing with flat crosspieces 
welded top and bottom. Two pieccs 
of strap iron are welded to the 
tubes and fastened to the bumper 
supports with a single bolt. To the 
end of the frame is welded a length 
of curved bar iron, which hooks 
under the bumper. This hooked bar 
should be taped, or padded with a 
short piece of hose to protect the 
bumper from getting scratched. 
‘Two straps, one at each end of the 
frame, hold the skis in place. The 
carriers are easily removed because 
only one bolt needs be unfastened 
for each. Ski enthusiasts some- 
times leave the carriers on all win- 
ter, however.—ARTHUR HOLMES. 
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Three Hanging Bookshelves 


ORNAMENTED WITH WOOD TURNINGS 


LAT work and turning are effectively com- 
bined in the construction of these book- 
shelves. The light-toned woods, maple, 
birch, or cherry, will give more satisfactory 
results than the dark woods. 
It will be noted that 
the ends and shelves are 
slightly less in thickness 
than the standard mill 
sizes. ‘The end pieces are 
dadoed 3/32” deep to re- 
ceive the ends of the 
shelves, The screws to 
hold these parts together 
are sunk about 4” deep 
into %” holes. Each hole 
is squared with a \" 


chisel to receive a square 
plug, which is slightly 
tapered and glued before The shelves are ossembled 
being driven into place. with serews, ond the heads 
Leave the plugs long hidden with square plugs 
enough so they can be 
shaved off flush after- By 
wal 

Fasteners for hanging ROGER 
the shelves are cut and 
drilled from a 16-gauge MOYER 
(1/16") sheet steel. e 
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Roundhead 11 
are placed in the wall 16” apart 
to engage the hangers, 

If a tone darker than the 
natural color of the wood is 
desired, it can be obtained by 
staining with a solution of bi- 
chromate of potash in the pro- 

ns of an ounce to a pint 
This should be tried 
on a piece of scrap material. 

‘An oil finish was given these pieces. A 
half-and-half mixture of turpentine and 
boiled linseed oil was applied with a cloth 
and rubbed down after twenty-four hours. 
‘This was followed with a light coating of lin- 
seed ofl only, rubbed again after twenty-four 


Adding the decorative turnings to two of the 
bookshelves. i ‘one design, left, they ore held 
with woos in the other, below, they are 
fostened with blind dowels. All ports ore maple 


hours. Four or five coats applied in this 
manner result in a delightful, satiny finish 
without the defects that often mar a var- 
nish finish when attempted with the limited 
facilities at the command of the average 
home worker. 


Shoe-Polishing Cabinet Built 
into Wall to Save Space 


‘Tuts built-in cabinet holds shoe polish, liquids, 
and brushes and has a folding footrest of conven- 
ient height. The cabinet is designed to fit be- 
tween ordinary studding, 16” from center to cen- 
ter. The bottom of the opening in the wall should 
be about 10” from the floor. The supports 
for the foot-rest holder are nailed, with 
their straight edges facing out, to the two 
center partitions. The brace is hinged to 
the cabinet and footrest with 2” butt 
hinges. The door frame is grooved for a 
14" plywood panel and has mitered joints 
held with corrugated fasteners. Hinge the 
door with butterfly hinges. 


The cabinet is assembled 
as a unit, foot rest ond 
all, and then placed in an 
ing cut in the wall. 
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All the veins 
by 
hammering down 
along each side 


eas 


‘Laws FOR TOP TRAY) 


tees 


Small Leaf-and-Blossom Tray 
Hammered from Aluminum 


LUMINUM responds 
readily to the 
craftsman’s hammer, 
and anyone will be sur- 
prised at how little time 
and effort are required 
to make this useful and 
decorative double-deck 
Jeaf-and-blossom tray. 
The two trays are 
cut from 16-gauge soft 
sheet aluminum, and the hammering and 
shaping are done with the polished planish- 
ing end of a ball-peen hammer. Sketch pen- 
cil lines in to represent the veins, ‘These 
should then be slightly raised by driving the 
metal down on each side of the lines, as il- 
justrated. The handle is of 14” polished cop- 
per rod. It is riveted on with aluminum 
rivets, which should be hammered down 
evenly so that they will not show in the in- 
side of the finished trays. The trays are 
polished with fine abrasives, but not lac- 
quered.—DIck HUTCHINSON, 


Reading Star Charts at Night 


IN TEACHING stars to nature groups, we 
had difficulty in using the star charts at 
night. A flash light was unhandy, so we 
cast about for another solution and finally 
hit upon luminous paint. The star dots and 
letters were traced with the paint.—L. B. 


INSIDE FINISH FOR DRESSER DRAWERS [PAINTING] 


1. Sand drawer sides, ends, inside bottom, and back faces glass smooth 
with No. 4/0 garnet paper. Dust out carefully. 


2, Mix 1 part orange with 3 parts white shellac and reduce with 4 parts 
denatured alcohol. Pour this into an equal volume of shellac-mixing lac- 
quer, if available. Do not make up more than needed. 


3. Apply a thin, even coat with a minimum amount of brushing. Let 
dry hard and sand with No. 6/0 garnet finishing paper moistened on the 
paper back. 


4. Apply a second coat. Dry hard. Resand glass smooth. Test the 
corners, edges, and faces with the fingers. Dust out. 


5. Wring out a cotton-flannel cloth in water; appl 
white mineral oil; rewring the cloth several times, an 
clean all finished surfaces. 


a few drops of 
then use to wipe 


POPULAR SCIENCE MONTHLY SHOP DATA FILE 


FEBRUARY, 1940 


SEPHERDS 


HOW TO MAKE SWEET-TONED MUSICAL INSTRUMENTS AT 


Quertet of bamboo pipes. Left to right, treble pipe 
in the key of D, alto in A, tenor in D, and bass in G 


ROBABLY the easiest and cheapest of 

jall musical instruments to make is a 

bamboo shepherd's pipe. It has a soft, 

sweet, flutelike tone that is pleasing in 
solos and especially delightful in trios or 
quartets, 

The making and playing of shepherds’ 
pipes is a hobby of growing popularity, not 
only among school children and Girl Scouts, 
but also among adults. In England there is 
an active organization known as the Pipers’ 
Guild, and the American National Branch 
of the Pipers’ Guild was recently organized 
in the United States under the direction of 


Top ond side views of a treble pipe, showing the 
spacing of the holes, and a chart of the fingering 
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A COST OF A FEW CENTS 


Miss Jennie Cossitt, musical director of the 
Union Settlement, New York City. Simple 
songs and folk dances, especially those writ- 
ten in the keys of G, D, and A, are readily 
played on the pipes either from printed mu- 
sic or by ear, and a variety of specially 
arranged music for pipes is available. 

Although pipes are made in 
various sizes, the first one to 
construct is that known as the 
treble pipe. This requires a 
piece of bamboo from %” to 
%" in inside diameter and 
about 1114” long. Unless a long 
enough piece of bambco can be 
obtained without a joint, it will 
be necessary to file, bore, or 
burn out the partition at the 
joint or joints. In other words, 
there must be a smooth, uni- 
form hole all the way through. 

The mouthpiece can be at 
either end, but 


The bamboo for 
treble, alto, and 
tenor pipes. Corks to 
fit are also required 


“ 
cave “46D1A. 
ONE THIRD 
RCUMFERENCE ~S> 


SECOND 3) ; SECTIONAL VIEW 
DRILL HOLE ON 


CENTER LINE SQUARE UP' WINDOW" 
AND BEVEL THE'SILL” 
TOA 45° ANGLE 


FILE GROOVE 4 WIDE FILE CORK TO FIT; 


\42 DEEP,TO WINDOW —- CUT FLAT ON TOP Ero anee 


Obtaining o good tone depends to @ large extent upon the way the mouth 
edge of the window must be very sharp. If the tone is faint, 


is made. The beveled 


crease passage 
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> as 


least 2" from the nearest joint. 
Locate it so that the groove in 
the bamboo, if there is one, will 
be along the left or the right 
side rather than on top where it 
would interfere later with clos- 
ing the holes. Cut the mouth- 
piece as shown with a hack saw 
or other fine-toothed saw. 

In the center of the top, 114” 
from the mouthpiece end, drill 
a 3/16" hole. Then enlarge it 
with the point of a sharp pen- 
knife to a rectangle exactly 
3/16" by 4", as indicated. Next, 
bevel what is called the “win- 
dow sill” to a 45-deg. angle. See 
that the lower edge is sharp and 
smooth. 

From the end of the mouth- 
piece to the window, file a shal- 
low groove in the underside of 
the top to form the roof of the 
wind passage. This groove must 
be perfectly flat and square cut, 
but not more than 1/32” deep. 
Later on it can be deepened 
slightly if the tone does not 
come freely enough. 

A smooth, firm cork is now 
fitted into the mouthpiece to 
reach up to the edge of the window. When 
it fits perfectly and rather tightly, a thin, 
narrow shaving is cut off it with a very 


At right, the cork, 
after being properly 
fitted, is filed down 
underneath until the 
mouthpiece fits com- 
fortably fen the 
lips. In circle, how 
toothpicks are used 
for raising the pitch 
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The scale must be tuned accurately by ear or with a piano 


sharp knife, as shown. This forms the floor 
of the wind passage. Note that it is slightly 
curved so as to deflect the breath upward. 
The shape and size of this cut and the 
sharpness of the edge of the cork are most 
important, but if a cork is spoiled or does 
not give the desired results, a new one is 
easily made, File the cork so that it fits 
comfortably in the mouth. 

You should now be able to get two clear, 
pleasant notes by blowing gently into the 
pipe, one being about an octave higher than 
the other. Concentrate on the low note un- 
til you get a tone of satisfactory quality. 
‘Then, if you wish to play with other instru- 
ments, compare it with D on the piano— 
the D which is eight notes above mid- 
dle C. If the pipe seems to be a half 
note too low, saw off about 14" from 
the lower end; if it is a whole note 
low, saw off about 1”. Work slowly 
and saw off a little at a time until the 
D has been accurately tuned. 

‘Measure the distance from the cen- 
ter of the window to the end of the 
pipe and drill a %" hole at exactly a 
quarter of this distance from the 
lower end This hole should give the 
second tone of the scale, or E, but it 
will probably be too flat, so enlarge it 
by small degrees with a reamer or 
sharp knife until it is in tune with E. 
Be careful not to split the bamboo. 
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‘The second hole is placed about %” 
above the first one unless the first hole 
had to be made larger than 3/16”, in 
which case it is better to space it 1” 
away. It should be tuned to F sharp. 
The third hole, placed about %” away, 
is tuned to G. 

By closing these three holes with the 
first, second, and third fingers of the 
right hand, you will be able to sound 
the original D. Then, by raising the 
fingers one after the other, the notes of 
the scale will sound up to G. 

Place the remaining three holes ap- 
proximately as shown, and tune them 
to A, B, and C sharp. The latter is 
usually placed 244" from the window. 
The final hole, which gives D an octave 
above the first tone, is drilled on the 
other side or bottom of the pipe a trifle 
above the position of the sixth hole, and 
it is closed with the left-hand thumb. 

If any holes are enlarged too much 
by mistake, they can be reduced in size 
with plastic composition wood, which 
may also be used for filling any cracks. 

Three small additional tuning holes 
can be drilled where indicated, if de- 
sired, for raising the pitch of the entire 
scale, and these are plugged with small 
tuning pegs. A rubber band stretched 
over the top part of the window will 
lower the pitch a trifle. 

Half tones are obtained either by un- 
covering about half the hole instead of 
all of it, or by closing one or two holes 
immediately below the open one which 
gives the note it is desired to flatten. 
Each pipe has an individuality of its 
own, so the fingering for the half steps 
in the scale has to be worked out by 
experimenting. 

The alto pipe is tuned to A and re- 
quires a piece of bamboo at least %” in 
inside diameter and 1614" long. The 
window is cut %” by 5/16". The tenor 
pipe is tuned to D an octave below the 
treble pipe. It requires a piece of bam- 
boo about 114” in inside diameter and 
24” long, and the window is cut %” by 
5/16". In this case, the first hole is 
placed almost 4” farther up the pipe 
than the quarter mark. Bass pipes are 
made both from bamboo and aluminum 
tubing, and are tuned to the key of G. 
‘They require a piece of 1%” or 114” in 
inside diameter and 36” long. The win- 
dow is placed 1%” from the mouthpiece 
end and is %” by 14". The first hole in 
this case is one third instead of one 
fourth the distance from the middle of 
the window to the end; and the sixth 
hole should be about 10%” from the 
middle of the window. 
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The mognet lifts 
el freight or woo 
pieces with tacks set 
ot the point of balance 


“FREIGHT 


Miniature Electromagnet 
Loads Model Train 


A SMALL electromagnet for loading 
freight on a model train may be made 
from materials which nearly every ex- 
perimenter has lying around. 

The core is a shingle nail with the 
point cut off. A small washer, made 
from a disk of sheet metal the same size 
as the nailhead, is soldered on the nail 
1” from the head. A loop of wire is also 
soldered to the end of the nail for at- 
taching the magnet to the cable of a 
crane. Fill the part between the washer 
and the head by winding on even layers 
of any available small magnet wire, such 
as No. 34 enameled. Leave the ends of 
the wire long and cover the coil itself 
with a layer of cellulose tape. 

One dry cell, which may be concealed 
under the freight platform, will operate 
e magnet. If suitable lightweight 
“freight” made of steel is not available, 
imitations can be made of balsa wood or 
pine and painted, but drive in a tack or 
small nail at the balancing point so that 
each piece can be picked up by the mag- 
net.—Frep KUHLMANN, JR. 
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Indian Finger Masks Made 
into Neckerchief Slides 


Boy Scouts who wish to make something 
unusual in the form of neckerchief slides 
can do so by whittling them in the form of 
Indian finger masks from soft wood. These 
were symbols of secret societies or profes- 
sions and were worn on the fingers during 
ceremonial dances. The design shown at A 
and B is a Sioux mask with the skin colored 
red and the lips, eyes, and hair white. At 0 
is a Zufi mask with white skin and black 
trimming. The squares in the eye band are 
painted red, green, and yellow. The head- 
dress is tinted light yellow or blue. Dog hair 
or frayed cord will serve as hair, if it is 
needed,—GEoRGE C, SPONSLER. 


Chair Tip Acts 
as Hook Latch 


ON SMALL chain 
hooks, which have no 
latch to keep the links 
from dropping out, a 
common crutch or 
chair tip will serve to 
keep them in place se- 
curely, as illustrated 
at the left. The tips 
may be obtained in 
several sizes to fit 
different hooks. 


Removing Colored Printing 


To REMOvE colored printing and designs 
from celluloid or plastic objects, such as ad- 
vertising novelties, rub them with a cloth 
moistened with acetone or nail-polish re- 
mover, which is obtainable at drug stores. 
‘Then clean the surface with another cloth 
and a little alcohol—M. H. KINDERMAN: 
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Pencil Holds Materials 
for Emergency Mending 


A NEEDLE and sev- 
eral lengths of 
thread in popular 
shades can be kept 
in a mechanical pen- 
cil of the type shown 
at right for emer- 
gency mending when 
away from home fa- 
cilities. The threads 
are braided together 
and folded as com- 
pactly as possible. 
Easily carried in a 
pocketbook or 
clipped to a pocket, A needle and 
one may write or — lengths of thread are 
mend as required. carried in the pencil 


a 


Electric Iron Kept Handy 


in Extra Deep Closet 


WHEN space permits, it is best to make 
an ironing-board closet slightly deeper than 
usual, as illustrated. The iron can then be 
left on its shelf at all times and does not 
have to be put away separately. Sheet as- 
bestos should be tacked to the closet walls 
around the iron shelf to protect them from 
being scorched. A band of the same material 
is wrapped around the ironing board near 
the hinged end to safeguard it when the 
closet is closed —J. MopRocH. 
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Tricks 


IN USING 
ROLL-FILM 


k should be filled with developer as quickly os 
To help in doing this, sand the outside of 
plastic funnel to fit the op. 


After washing film, ploce one 

WHsA)utfilms ore developed in drop of potassium-permanga- 
Telefilm desley six on each nate solution inside the core, 
Hide, ther ands side byside. This then et wouhwaterflow tvough 
vcqleipaey markimode slowly. A purple color shows 
by REPRE Hhas i hyce Kes bosn onoved 


J is ye 
er Tore guns he edges boaapedes: 
i wel tell iatoieed toltow the Grsoves 


cos 
aE, 
pees 

Above, finger-nail cl 
ve, fingernail lip 


core to 
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FOR KEEPING A RECORD 
OF YOUR 


PHOTOGRAPHS 


HE problem of re- 

cording exposure 

data systematically 

has troubled the 
amateur photographer 
for years. Memory can- 
not be trusted, and data 
scribbled on scraps of 
paper are often lost. be- 
fore being permanently 
written in a log book. 
The logs themselves are 
often inadequate and sel- 
dom contain sufficient 
space for all the infor 
mation that should be 
preserved, 

To solve these difficul- 
ties, the accompanying 
data card was especially 
prepared for POPULAR 
SCIENCE MONTHLY read- 
ers. It is based upon a sugges- 
tion made by Theodore Blank, 
an amateur photographer of 
Dorchester, Mass. If printed 
on 3” by 5° cards, these forms 
are easily filed and an adequate 
upply of blank cards can al- 
ways be carried in the pocket. 
Any amateur may have a local 
printer copy the set-up and 
print a supply for his own use, 
or they can be reproduced by 
the inexpensive photo-offset 
process. It should be noted, 
however, that the cards are 
copyrighted and are not to be 
sold commercially. 

In using the cards, the best 
procedure is to jot down all the 
exposure data at the time the 
‘ ‘ _ picture is taken and then fill 
Yrhge thc eatoi of Ann Sith wos folen th dels rloting fn the reat of the card later 

when darkroom tests reveal 


aces on the 3” by 5” card. Later, the printing ond enlor: e 
deta were added, and a print wos stuck on the back for r which grades of contact and 
enlarging paper give the best 
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results. Details regarding masking, dodg- 
ing, and other manipulations can be noted 
under “Remarks.” Mount a contact print 
on the back of the card and, if necessary, 
rule it to show which portion makes a well” 
composed picture. Place each negative in a 
separate envelope, give it a number, and 
file numerically; write the same number un- 
der “Neg. File No.” on the data card. 

A concrete example of the use of the 
cards is given in the accompanying photo- 
graphs. The portrait of the young woman 
‘was taken in a light-walled living room. In 
addition to the two lights shown, there were 
two lights at the left side of the sitter. The 
position of all four was indicated 
ina diagram, and notes were add- 
ed to show that the film was Ver- 
ichrome, the stop f/16, and the 
speed 1% sec. 

Later, when the prints were 
made, the grade of contact paper, 
No. 2, and the exposure time, 5 
sec., were entered. After the final 
enlargement had been made, the 
grade of enlargement paper, 
which was normal, and the ex- 
posure, 16 sec., were marked 
down. A contact print was then 
mounted on the back of the card, 
and lines were ruled on it to show 
the best composition or “crop- 
ping. 


When a sotisfactory enlargement 
had been made, lines were drawn 
‘on the referenc 
the best composition or “cropping” 


Many a photographer will not use all the 
divisions, but they are there in case he wants 
them at any time. No elaborate description 
is required under “Subject” because the 
print is on the other side, available for im- 
mediate inspection. The cards may be filed 
alphabetically according to subject or by 
any other convenient method. 

The cards are especially helpful to the be- 
ginner because they afford an opportunity 
for him to compare his shots and discover 
how to obtain the best results. The mere 


fact that he has to fill out the card each 
time will also make him conscious of factors 
he might normally forget. 


Movie Camera Wheeled About on a 


ROFESSIONAL effects can 

be obtained by the amateur 
movie cameraman if he has a 
homemade camera dolly or port- 
able stand. He can then change 
from a general scene to a close- 
up without a break, or follow a 
moving person or object. The 
dolly illustrated may be folded for con- 
venient carrying. The rolling casters should 
have a wheel of about 2” in diameter, with 
the pivoting base soldered in place to pre- 
vent free turning. The surface upon which 


How to Focus Sharply 
When Light Is Dim 


IN PooRLY lighted interiors it is hard to 
get a sharp image on the ground glass. This 
can be made easier by attaching a small 
square of transparent cellulose tape to the 
middle of the glass, on the ground side. The 
glass becomes transparent at this point, and 
the clear image thus provided may be used 
in checking the focus.—K. L. R. 
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Folding Dolly 


moues Fon — 


4 & 


SOLDERED TO PREVENT, 


the dolly is rolled should be smooth, but 
small irregularities in the floor may be over- 
come to a certain extent by cementing %" 
thick strips of sponge rubber to the caster 
wheels.—M. G. WINTERTON. 


Ferrotype Roller Covered 
with Blotting Paper 


Wuen only a few glossy prints are 
made at a time, cover the print roller 
with one or two thicknesses of blotting 
paper. It will then press the photo- 
graphs into good contact with the fer- 
rotype tin and remove excess water. 
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Photographic Cut-Outs Appear 
a. to Prop Up Book Ends 


To MAKE novel photographic 
book ends of the type illustrated, 
first take pictures of the subjects 
pushing against a wall or the side 
of a car and enlarge to 5” by 7”. 
‘These enlargements are mounted 
on 14” thick plywood with glue or 
dry mounting tissue. 

‘The outlines are then cut on a 
jig saw with a rather fine blade, 
Small extensions or tenons are left 
on the hands and feet for attaching the fig- 
ures to the book ends, which should be of a 
simple design, A sharp 1,” chisel is used to 
make small mortises in the centers of the 
bases and uprights of the book ends. The 
extensions on the feet and hands of the cut- 
outs are fitted into the mortises and fas- 
tened with glue. For further strength, small 
flathead screws can be inserted through the 
book ends into the plywood extensions, The 

a hi wood may be finished with two coats of 
Egomt ‘co well clear varnish, but apply only one coat on 
or the back of the photographs. Any simple design may be 
an outomobile used for the book ends.—C, C, CooLey. 


The persons 


Blocking Out a Negative for Temporary Use 
Wuen parts of a negative are to be 
blocked out temporarily, the opaque may be 
painted on the glass of either the printing 
frame or the negative holder as illustrated 
at the right. This saves the difficulty of 
washing the opaque from the negative; it 
can be wiped from the glass in an instant 
with a damp cloth when the printing is 
completed.—CLIFFORD LEESTMA. 


With this method the opaque can be wiped from 
the glass easily, ond the negative is not touched 


He 


Pockets in Focusing Cloth 
Hold Camera Accessories 


PHOTOGRAPHERS who use view cameras and do much 
of their work outdoors will find that a pocket sewed 
on either side of the focusing cloth will be convenient 
for temporarily placing film holders and other small 
accessories where they can be easily reached when 
needed. To maintain a balance, the weights in the 
pockets should be about equal.—C. E, HENDRICKSON. 
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Detachable Sling Strap Helps 
in Handling Large Camera 


Every photographer 
who works with a 
bulky camera will find 
it advantageous to use 
a detachable sling 
strap. The one illus- 
trated is heavy sole 
leather, 1” wide and 
48” long, with a buckle 
adjustment for short- 
ening it to 26” and with 
French dog-leash snaps 
at each end. For use 
with cameras of the 
type shown and certain 
other equipment, it is 
necessary to provide 
ring plates for attach- 
ing the snaps. A strap 
can be made to order at 
any leather shop.—J.H. 


The strap sofeguords the com- 
era and allows free use of both 
hands when the photographer has 
to climb up to make a picture. 
It may be used as a safety belt 


Lens Cap Attached to Camera 
by Means of Rubber Band 


Ir Is not necessary to search through various pockets of 
your clothes for the lens cap after using your camera if 
you attach it directly to the camera with a rubber band, as 
iustrated at the left. The cap will hang out of the way 
when not wanted, yet it is always ready to be immediately 
replaced over the lens when you have completed taking 
pictures.—OLIVER BANDELIER. 


LIGHTING FOR COPY WORK [PHOTOGRAPHY] 


= 
| 
| 
| ‘The light must be flat and as even as possible. Be- 
| cause the eye can evaluate shadow density more 
easily than light intensity, it pays to hold a card as 
| shown in the center of the location to be occupied by 
| the print. Compare the shadows and arrange the 
lights till they balance. 
| Glossy surfaces. Place lights to avoid any surface 
| reflection to the camera. At times it is necessary to 
mask the entire camera (excepting the lens) to pre- 
| vent its reflection. 
| Rough surfaces. If well-diffused lighting fails 
to remove difficulties, the print is often photo- 
| graphed while being held flat under water. 
| | Torn, crumpled prints. Ferrotype the face to glass and photograph through 
the glass. (Any cracks or surface markings not obliterated by this treatment 
must be retouched on the negative and following print.) 
| 
= 
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Folding 


FORA 
SMALL TRUCK 


O SAVE the 
expense and 
trouble of using a large truck to deliver 
small orders of long pieces of lumber, a lum- 
beryard fitted a folding rack on its pick-up 
delivery truck as illustrated above. Made of 


Holder Gives 
Safe Grip on 
Bits of Solder 


BY SCREWING a so-called “solderless con- 
nector” of the type commonly used in elec- 
trical work on the end of a short piece of 
wire solder, as shown above, you can hold 
the solder without incurring the danger of 
burning your fingers.—V. H. BARRINGTON. 


Rubber Band Protects 
Pull-Chain Socket 


HERE is a simple means of 
protecting a pull-chain socket 
from being broken by an un- 
usually hard pull on the string 
attached to the chain. I added 
a heavy rubber band or two be- 
tween the chain and the string 
and they absorb sudden shocks. 
‘This idea can also be used for 
insulating a chain in damp 
places.—KEN NETH GRAY. 
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Long pieces of lumber ore easily corried 
rock, which folds up on the floor 
of the truck when not in use, as at left 


material, the rack is bolted to 
of the box body so that it 
extended on the open end-gate 

when in use and folds back on the 
floor compactly when not needed. In this 
way pieces 16’ long, or even longer if the 
front of the load is weighted, may easily 
be carried.—EMIL PEARSON. 


a 
a Bg Pha 


Knurled-Nut Roller 
Safeguards Check 


AS A GUARD against checks being 
raised, a protector can be made from 
a sharply knurled adjustment nut. 
A piece of rod is chosen to fit inside 
the nut and form the bearing, and the 
nut is mounted between two pieces of 
sheet metal, bent as shown and slipped 
into a handle. To use, 

place the check face 

up on a blotter and 

roll over the figures. 


Gn | 
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Drawers Improve Tool Boxes 
Used for Repair Work 


For repair work in and about the house or 
farm, it is convenient to have a portable tool box 
with one or two shallow drawers or trays to hold 
small hand tools and the like. The drawings give 
dimensions for a small household tool kit. The 
two ends are band-sawed and dadoed %” deep 
and %” wide to receive the tray bottom and 
drawer slide, both of which measure %” by 8” by 
1914". They are glued and nailed in place. Cut 
three pieces %" by 21;” by 18%” for the sides of 
the tray section and 
drawer stop. The 
handle is %” by 114” 
by 18%” and is fas- 
tened with screws, 
Construct the draw- 
er as shown and di- 
vide into sections. 


A small household tool 
it is kept immediately 
accessible in th 


In the photo at the 
trome left is shown a 
larger but similar box 


Rain Cap for Battery Charger 


A STANDARD make of wind-operated bat- 
tery charger gave trouble because rain en- 
tered the front bearing, causing rust. This 
was ended by cutting a hole in an empty 
coffee tin to fit the shaft and slipping the 
tin over the end of the generator —W.S.S. 


Tiny Chair Serves as Sewing Box 


Sipe | |\)} Aa 
@ REQ), a) 
~Jeach Tre 
$ rp 
BOTTOM 
TSQualRes 


RESEMBLING an upholstered chair, this sewing 
box consists of nine pieces of corrugated card- 
board. Pad the back, arms, seat, and tiny pin- 
cushion with cotton batten and sachet powder, 
then cover with material to suit the taste. Attach 
pincushion to chair with pins or hold it in place 
with thread—Mns, K. R. SIPPLE, 
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Large Medal Displayed 


in Reversible Plaque 


Ir You have received the American Legion 
School Medal or any similar award, it may 
be attractively displayed in a reversible wal- 
nut or mahogany plaque of the type shown. 
The opening for the medal can be cut with 
an expansion bit, if available; otherwise it 
may be sawed out and accurately filed and 
sandpapered to a snug fit. The set screw, 
which is made from a ¥,” carriage bolt, is 
allowed to cut its own thread in the 3/16” 
hole in the wood. For the chain, obtain from 
a plumbing supply house a 9” length of ball 

chain of the variety used 
in attaching sink stop- 
pers to fixtures, Sand the 
plaque on both sides and 
stain, fill, and varnish it; 
or rub ina coat of linseed 
oil.—Georce A. SMITH. 
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Old Carbon Paper Heated 
to Renew Its Surface 


IN AN emergency 
eal 


a badly worn piece 
of typewriter carbon 
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paper can be made 
usable by heating it 
over a radiator or a 
.very low gas flame. 
‘The heat softens the 
ink and causes it to 
run together smooth- 
ly again, eliminating 
worn spots.—W. 8. 


The handle is held in the right hand, 
cand the stick is swung over and over 


Giant Wooden Dividers 
Measure Acreage 


BY USING the giant dividers shown, one 
person can measure the acreage of a tract 
of land almost as fast as he can walk along 
two sides of it. The points are brought down 
each time at approximately the same dis- 
tance from the fence or line of measurement. 
Each turn of the stick measures off exactly 
one-half rod. Eighty spaces thus equal forty 
rods or the length of the side of a square 
one-acre plot.—CLIFFORD W. BERG. 


Dust Visor for Register 


Every home owner who uses a hot-air 
furnace will appreciate the 18-gauge sheet- 
metal visor shown above. It eliminates the 
smoke and dust streak on the wall above 
heat registers by directing the warm-air 
currents away from the wall and out farther 
into the room.—EVAN W. BAKER. 
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Handle Attached to File 


for Flat Surfaces 


FILING large, flat surfaces is easier if a 
wooden handle, taken from an old plane, 
attached to the file. A hole is drilled in the 
tang of the file to take a stove bolt long 
enough to reach through 


Pliers Force 
Brads into 
Picture Frame 


For inserting 
small brads in the 
back of a light pic- 
ture frame, a pair 
of slip-jaw pliers 
are more conven- 
jent than a ham- 
mer. Open the pli- 
ers to the “wide” 
notch, hold the nail in position with the other 
hand, and apply a firm, steady pressure. The 
outer jaw of the pliers may be padded. 


| SHARPENING AUGER BITS 


Yuanventssen sonro 
‘On GALVANIZED IRON 
portom 


— 


' 
SQUARES 


STEERING AND 
BRAKE LEVER. 
OF HARDWOOD: 


“Skagway Scow” 
Scoots Over the Snow 


So-CALLED "Skagway scows” are fun-pro- 
voking snow coasters made without run- 
ners. The one illustrated above is of especial- 
ly simple construction. The bottom may be 
either hard-pressed composition board %” 
thick or a piece of galvanized iron. The two 
hardwood side levers enable the scow to be 
steered or braked to a standstill.—H. 8. 


[woopwokKING] 


Dull or damaged auger bits may be sharpened with a small flat file or 
an auger-bit file. The spurs are the vertical cutting edges which score 
the circle before the horizontal cutting edges, called the lips, cut into the 


move this by rubbing 


the outside of the bit 


lightly with a slip 


on their upper sides 
while holding the bit 
at an angle and rest- 
ing the screw on the 
bench top. Remove 
the burr as before. 


| 
| 
| 
| 
| 
| 
| 
| 
stone. 2. File the lips | 
| 
| 
| 
| 
| 
| 


| 

| wood. 1. Hold the bit against the edge of the bench with the cutting end 
| above it and file the spurs on the inside until a fine burr is formed. Re- 
| 

| 

| 

| 

! 
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Rubber Cement Prevents 
Folder from Slipping 


ONE of the objections to mounting photo- 
graphs in cardboard folders with easel backs 
is that a gust of wind easily causes them to 
slide to the floor whe:. placed on a polished 
piano top or table. Give the bottom of each 
folder a coat of ordinary rubber cement and 
the trouble is overcome, because the cement 
provides a nonslip surface which is not 
harmful to the furniture. 


Cork on Auger Bit Acts 
as a Depth Gauge 


For boring holes by hand to a cer= 
tain definite depth, simply screw the 
bit or drill into a cork. This will act 
as a firm depth gauge. Corks of 
various sizes can be used for differ- 
ent bits and drills. It pays to keep 
several in the tool box.—L. L. T. 


A Glass Drawing Board 


for Stencil Tracing 


‘DRAWINGS and diagrams can be traced on 
duplicator stencils by using a sheet of plain 
or ground glass taped in place over an open- 
ing in a piece of wall board. This is propped 
up over an inverted desk lamp as illustrated 
below. 

Yor permanent use, set the glass in flush 
with the surface of the wall board and tack 
reénforcing ctrips around the outside of the 
board and under the glass. I prefer this type 
of device to an expensive tracing outfit be- 
cause it takes little room and can be set up 
at any convenient angle right on my desk. 
A wooden prop may be hinged to the back 
for convenience.—FRED CARTER, 


Light from the inverted lamp 
shines through the glass, al- 
lowing drawings to be traced 


Fr ee a ee 


NUMBER OF WIRES IN CONDUITS 


‘When wiring is to be done in conduit or thin-wall tubing, it is necessary to 
iknow the number of wires allowed in the various sizes of conduits. An attempt 
to use too many wires will cause difficulty in pulling them into place and may 
damage the insulation. The following tat!e shows how many conductors of 
can be used in conduits of 1%” tc 214” sizes. 


Number of conductors a one conduit or tubing 


[ELECTRICAL] 
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| 
| 
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HOW TO DUPLICATE THE AMUSING 


INOCCHIO, the wistful puppet created by Geppetto, the 
‘wood carver, in Walt Disney's second full-length pro- 
duction, is an inviting subject for either a homemade 

puppet or an amusing and companionable little doll. The ac- 
companying illustrations show how to go about making one 
patterned after the original, which was created by the Dis- 
ney model department as an inspiration to the animators 
drawing Pinocchio. 

If you are an expert wood carver yourself, the head might 
be fashioned from a 
solid block of soft white 
pine and the nose in- 
serted (Fig. 1), but a 
surer way to achieve a 
fair likeness is first to 
make a clay model, 
From this a plaster-of- 
Paris mold is taken, 
and the head is cast 
in plastic composition 
wood (Figs. 2, 8, and 
4). The hat is made in 
the same way as the 
head and glued on. 

‘The casting process 
will be found simple if 
the steps are carefully 
carried out as illustrat- 
ed. Note, however, in 
the step marked Fig. 4E 


METHOD OF DRAWING UP 
HEAD AND ARM CORDS, 


If you want to make 
9% tall Pinoecl 
lay out '4” squar 


for copying the vari ye 
ps4 parts, Change PLASTIC 
7 the squares to 14” 
for a 13!2” model — 
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it is not necessary to fill the mold 
with watery plaster. Just pour a 
little inside and swish it around to 
form a coating and prevent the 
wood composition from drying and 
shrinking. The joint where the two 
halves of the head come together 
should be filled and the whole sand- 
papered before painting. 

The torso is carved from a solid 
block of soft white pine (Fig. 5), 
and holes are drilled as indicated 
for the thongs to which arms and 
legs are attached, and for the elastic 
in the neck. The latter is a sort of 
ball-and-socket joint so that it may 
be turned and twisted within reason- 
able limits. 

Legs and arms are of maple, al- 
though if they are to be painted 
flesh color, white pine will do. These 
pieces are slotted and jointed as in 
Fig. 6. For a doll, make the slots 


Step-by-step sketches to show the method of modeling ond casting the head. The hat is made similarly 
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CONTROL STICK ano cringe 


1S CONTINUOUS 
HEAD 
STRING 


SHOULDER 
‘STRING 


wike 
EXTEN- 


CLEAR 


chio 


al Geppetto clock and, ot 
‘a simple adaptation of the 
design for holding @ dollar watch 
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How to color and costume 
svitoble street attire. At control and hold the strings 


left are the marionette controls clear of the stiff white collar. 


fit snugly so they will 
remain in any desired 
position, but for a 
marionette the joints 
should be very loose. 

Hands and feet are 
cast in the plastic com- 
position like the head, 
and the shapes are giv- 
en in Fig. 7. 

‘The assembly is il- 
lustrated in Fig. 8. Raw- 
hide thongs are driven 
into holes in the upper 
arms and thighs, and 
fastened with glue or 
thin wedges. Costume 
and coloring are shown 
in Fig. 10. 

There are various 
methods of attaching 
strings to a figure of 
this kind if it is to be 
used as a marionette, 
but one of the simplest 
is shown in Fig. 11. The 
wire extensions for the 
shoulder cords have the 
advantage of giving better 


Gerrerro, the indefatigable wood carver who made 
Pinocchio, filled his shop with all manner of unique 
cuckoo clocks. This one can be adapted to serve as 
a desk ornament. A hand-carved background of 
rushes supports a dollar watch, and in the fore- 
ground is a painted pool with a pair of ducks, one 
of them “headin’ south." Jig-saw the back wall from 
white pine and carve in the design. The watch is 
set in a circular opening, being held in place by a 
brass spring. If a lathe is available, turn the re- 
taining ring of hardwood; otherwise carve it out. 
The ducks are whittled from white pine. 


‘WHITE DUCKS, 
‘YELLOW, BEAKS 


BRASS SPRING 
HOLDS WATCH, 


HAND CARVED FROM 
WHITE PINE 


RETAINING RING TURNED 
CON LATHE AND GLUED IN 
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NATIONAL 
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Increase Activities 
as 


New Year Begins 


hobby, thousands of amateur craftsmen 

throughout the United States and Canada 
are participating in a variety of interesting 
programs arranged by their local home 
workshop clubs. Reports to the National 
Homeworkshop Guild from club secretaries 
indicate that more activity is taking place 


[er on getting the most out of their 


NATION’S CRAFTSMEN FLOOD GUILD OFFICE WITH REPORTS 
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at present than ever before. The Christmas 
toy project has been successfully completed, 
and now the members are turning their at- 
tention to other projects. Here's the latest 
summary of news prepared by the Guild: 

LEROY, N. Y.—Two prizes are given each 
month for the best projects made by mem- 
bers and exhibited at the meetings. All the 
monthly winners will be eligible for com- 
petition for a grand prize to be awarded 
March 11. Joseph Kibler is contest chair- 
man, assisted by R. 8. Kellogg, George J. 
Sequerth, Vincent Lapp, and H. L. Canfield. 
‘The fifth annual display contest is scheduled 
for March 25 to 30. 

SEATTLE, WASH—“We are planning a 
big year and hope to get several prominent 
speakers; also silent and sound moving pic- 
tures,” reports E. R. Landers, who was re- 
cently elected secretary-treasurer. The oth- 
er officers are M. L. Eggleston, president; 
Harold Wirkman, vice president; G. F. Fitz~ 
gerald, librarian; E. E. Park, shop foreman. 
Post cards listing coming events 
are mailed to the members peri- 
odically. 


& 
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NEW BEDFORD, 
MASS. — Separate 
benches for all mem- 
bers of the Timbercraft 
Club are being con- 
structed in the club 
workshop. A fund is 
being raised to pur- 
chase additional power 
tools. Members have 
been requested to re- 
port to the secretary 
all the major projects they make. Last year's 
total was fifty-two. 

CHICAGO, ILL.—Members of the Way 
Homeworkshop Club have completed 
their lawn-ornament project. 

PEEKSKILL, 
Buckton, industrial arts instructor at 
the high school, demonstrated sand 
molding. After explaining various 
units of equipment and the details of 
preparation, he made castings of brass 
and a zinc alloy. The club celebrated 
its sixth anniversary with a dinner in 
November. A recent meeting was held 
at the home of Fred Gallagher, who 
exhibited his equipment for polishing 
woods and metals. Another meeting 
was held at the home of Thomas 
Monteleone. Mr. Buckton showed mov- 
ing pictures. 

PUT-IN-BAY, OHIO—“The club 
has rebuilt part of the school basement and 
is making it into a shop,” reports Secretary 
Edward Cooper. “We have built two brick 
walls and are now erecting a fireproof door 
between the furnace room and the shop. 
Local organizations are 
contributing tools for 
our use.” 

NEWTON, MASS.— 
Recent meetings of the 
Homecrafters have been 
held at the homes of 
Bruce Bear and Fred 
Ryer. Browning Baker 
demonstrated uses of 
wood-turning tools, and 
‘Mr. Cole talked on ply- 
woods and veneers. 

BEAVERLODGE, 
ALTA., CANADA — 
Projects completed by members include col- 
lapsible tables, coat racks, bookcases, flow- 
er stands, and end tables. “The workmanship 
is still slightly amateurish, but is improving 
gradually,” Secretary Hubert Sumner says. 

SHREVEPORT, LA.—"Our membership 
consists of professional men wholikediversion 
from their daily work,” reports S. K. Ward. 
“Last year we had 27 members; this year we 
expect to reach 50 and to organize two hobby 
classes. H. F. Rush of the Shreveport Trade 
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School is in charge of the present class, 
which meets two nights a week.” E. Catalano 
is president; Dr. Fred Rutzberg, vice presi- 
dent; and Mr. Ward, secretary-treasurer. 
SHENANDOAH, PA.—A club shop has 
been established in the basement of the 
home of Joseph J. Polityka, secretary. Wall 
bookcases, with desk and chair to match, 
are being constructed at present. The de- 
sign is a modern and original one. 
OKLAHOMA CITY, OKLA.—A moving 
picture “The Potter's Wheel” was shown re- 
cently, and a demonstration given of screw 
cutting on the lathe. 
The club expressed 
sympathy to 8, Tolley, 
a member, who lost his 
mother when the 8. 8, 
Athenia was sunk. 
QUANAH, TEXAS— 
A piece of furniture 
will be auctioned off, 
and half the proceeds 
given to the Commun- 
ity Chest. Toys for the 
local poor children 
made by members were 
displayed in a store 
window before they 
were distributed. 
OTTAWA, ILL. — 
Robert Burns, local rep- 
resentative of a promi- 
nent lathe works, demonstrated how to use 
a metal-working lathe and exhibited several 
models he had made that are operated by 
steam and gasoline power. Roland Klein- 
hans, of Utica, Ml, exhibited a partially 
completed model steam locomotive he is 
working on. The meeting was held in the 
shop of Ivan Warrick. ‘The following meet- 
ing was held at the South Ottawa Town 
Hall where Dick Littleman demonstrated 
metal and woodworking power tools, and 
showed the members how to use them. 
CANTON, ILL.—Harold Johnson, high- 
school instructor, talked on metal spinning 
and was so well received that a subsequent 
meeting was held at the high-school shop, 
where he gave a demon- 
stration. New officers 
are Keith Hickman, 
president; Dale McLain, 
vice president; D. V. 
Tolle, secretary - treas- 
urer; Scott Shroyer, li- 
brarian; John Hardin, 
publicity chairman. 
DAYTON, OHIO — 
Toys made by the Gem 
City Homeworkshop 
Club for the city's poor 
children were presented 
to the Junior Chamber 
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of Commerce at a dinner 
in December. Toy ducks, 
wheelbarrows, chairs, 
doll beds, games, and 
small ironing boards 
were among the 200 
toys. Frank Lehman 
won an award for a cir- 
cus wagon he had made 
from a cheese box. 
LYNN, MASS.—New 
workshop equipment has 
been purchased for the 
club's shop. Plans are 
under way for holding 
an open house soon. 
President R. A. Barbeau BLOOMFIELD, N.J.— William Hassel 
recently demonstrated told the members of the 
how to turn Queen Anne legs for furniture. Berkeley Homework- 
Reports for the past season show that A. shop Club about his 
Gilbert completed the greatest number of hobby of collecting and 
projects. J. Termini, it was decided, had making replicas of old 
shown the greatest improvement in wood- locks. 
working. RACINE, WISC. — 
COLUMBUS, OHIO—Carl L. Phalor has The club hopes to have 
been elected president of the Homecraft a permanent location 
Club, writes Tudor Wilson, corresponding soon. An exhibition of 
secretary, who says: "A large part of the soap carving was given 
club's success has been due to Mr. Phalor’s by LeRoy Smith. 


GUILD MEMBERSHIP IS OPEN TO You! 


Do You own one of the cards pictured be- workshops increases greatly when they meet 
low? It indicates that the holder isa mem- with others interested in the same hobby. 
ber of a home workshop club affiliated with Mutual shop problems are discussed, dem- 
the National Homeworkshop Guild. Wide- onstrations and talks given, and industrial 
awake craftsmen everywhere have come to moving pictures shown. 
realize that the enjoy- ‘The Guild was formed for the 
ment of their home purpose of helping craftsmen 
get together, and all its services 
are free. Complete information 
on how to start a club in your 
neighborhood and an application 
blank for a free charter will be 
sent without charge. 


whole-hearted devotion to the promo- 
tion of the club during his secretary- 
ship of several years. Tribute must 
also be paid to the retiring president, 
Dr. William T. Palchanis, for the 
splendid programs he arranged last 
year.” The annual meeting was held 
at the Southern Hotel, and reports 
were given on last year's toy project 
and the successful showing the club 
made at the Columbus Hobby Show. 
Other officers elected were Homer 
Faust, vice president; F. E. Hoop, sec- 
retary-treasurer; W. S. Lynch, Dan 
D. Fulmer, and Ralf Sears, board of 
governors. 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


NAME 
ADDRESS .. 

Every craftsman should own o Guild card. Use the tee ve 

coupon at right #o learn how you can startic club gs treme pant Saya 
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Hand Tools for 


Mira a capes aaa ... WOODWORKING, 


THERE ore many tools displayed in hard- 
ware stores besides those named in the 
previous home workshop list. Aren't some of 
them useful to the home mechanic? 


Many special tools are helpful in certain 

types of work. This is particularly true if no 
machines, or only one or two, are to 
be added to the equipment. 


What extra planes might be handy? 
An adjustable plow is desirable. 
‘This tool has several cutters of dif- 
ferent sizes and shapes, and will 
cut grooves, rabbets, beads, and 
tongue-and-groove combinations. It 
could replace the ordinary rabbet 
plane, The universal plane, of simi- 
lar construction, has many cutting 
bits and is capable of making al- 
most any straight molding. ‘There 
are also various patterns of small 
rabbet planes that will work very 
accurately close to corners or with 
the grain of the wood. The carriage 
rabbet is built like a jack plane, ex- 
cept that the cutter is full width, It 
is good for heavy work, larger sur- 
faces, and cross-grain cutting. 


What is an edge or chisel plane? 

This is a tool seldom seen, but 
deserving of wider use. The bit is 
placed in front, making it possible 
to plane into the very corners in- 
side boxes or chests. It is also 
useful for such jobs as dressing the 
top of a door that binds. 


Cabinet Makers Edge 


Above, grooving « boord 2,775 


with a combination plane. 
Right, three other planes 
designed for special work 


186 POPULAR SCIENCE 


Special es 


DECORATIVE METAL wernt AND BORGES 


What is a router? 

‘This is a flat plane with a 
chisel-bit, adjustable for 
depth. It is used for trimming 
the bottoms of dadoes to a 
uniform depth, 


Of what use is a scrub plane? 

It is a narrow plane with a 
single, round-nosed cutter and 
wide throat, used for rough- 
ing off excess stock. A similar 
tool, the furring plane, has a 
double-arched sole that per- 
mits fuzz and grit to fall out. 


Are there any other planes 
of interest? 

‘There are many forms of 
scraper planes and holders, 
also the circular plane, hav- 
ing a thin bottom that can be 
sprung to fit a curve worked 
on, such as the top of an 
arched door, or for smooth- 
ing the head jamb in the arch. 


Why not substitute one ad- 
justable auger bit for several 
solid bits? 


Convenience counts here. 
The expansive bit must be 
adjusted for size; and to in- 
sure accuracy, it must be 
tested on a waste piece of 
wood, so that a little time is 
lost. Two or three bits of 
commonly used sizes can be 


PART III 
OF A NEW 
SERIES FOR 
BEGINNERS 
By 
Edwin M. 
Love 
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OU Sitemeeth badgot workshop hes now reached 3 
plete stage. The tool cabinet is finished 


Love's friend, Robert Joocks, will be able to keep 


i tho from the first. Here he is using an auger 
@ depth gouge, which is shown larger in the insert 


A wooden mi 
fora 


@ metal one, right, 


bought for the price of one expansive. On 
the other hand, for boring holes larger than 
1” in diameter, an expansive bit is con- 
venient, as large auger bits are costly. 


Couldn't a breast drill double fora hand drill? 
If much metal drilling is to be done, this is 


For wrought-iron work the 
[site need is a forge. 
Several es tools are 
shownjothers canbe made 


° 
ter, push drill, 
cond hand drill 


box, corefully used, gives good service 
infinitely bette 


a good idea. A light hand drill, though, is 
convenient for boring holes for drawer-pull 
bolts and the like because it can be held back 
to prevent splitting of the wood inside when 
the point goes through. For this reason, too, 
the hand drill is preferable for most wood 
drilling, although the push drill, which can 
be used with one hand, certainly 
has its place. 


What are plug cutters and dowel 
pointers? 

The plug cutter cuts a disk of 
wood to plug a hole that a screw 
head has been sunk into. If the 
grain of the wood is matched, 
such a plug, even on work with a 
stained or natural finish, can 
hardly be seen. The dowel pointer 
chamfers dowel ends so that they 
will enter dowel holes easily. 


Should a home shop have a miter 
box? 

A miter box is indispensable for 
cutting moldings to go around 
cabinets, for picture frames, and 
similar jobs. A wooden box will 
serve quite well, but becomes in- 
accurate with use, as the guides 
wear. There are fairly inexpensive 
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Chasing, raising, belling hamm 
‘and horn mallet 
stakes; snarling iron; dapping die 


miter boxes on the market for use 
with ordinary saws. The best, how- 
ever, are fitted with their own wide back 
saws, and have locking adjustments for cut- 
ting any angle, as well as depth gauges and 
attachments for duplicating lengths. 


What tools are needed for craftwork in 
sheet metal? 

‘The list is rather short, considering the 
variety of work that can be done. For simple 


Robbin for o bond 

loom are quickly 

SOF wound on this 
expensive machine 
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flat work, etched or plain, such as fobs, 
tags, and paper knives, the following will 
serve: Small cold chisel; machinist’s ball- 
peen hammer, % Ib.; tin snips, 10”. For 
saw piercing, chasing, and bending: Chas- 
ing, forming, neck, and planishing ham- 
mers; hand drill with drills; jeweler’s saw 
frame with blades; center, chasing, and 
dapping punches, the latter with die; 
leather or canvas sandbag; stake; tin- 
smith’s blow horn, 14 Ib. For beating 
down, fluting, modeling, raising, and 
necking: Wire polishing brush; belling 
hammer; horn and wooden mallets; snarl- 
ing iron; bottom and tee stakes. A blow- 
pipe for use with gas, and a bellows for 
draft are alsoneeded, 
although a blowtorch 
can sometimes be 
used, Various hard- 
wood blocks for an- 
vils, and crocks for 
the cleaning acid 
(pickle) are required, 


What is needed for 
forging? 

The primary need 
is the forge. One 
catalogue lists a 
forge with an 18” 
hearth, complete 
with blower, at about 
$7. If a motor were 
at hand, the blower 
could be adapted for power. A 70-Ib. cast 
iron anvil costs about $5.50. Necessary tools 
are as follows: Cold and hot chisels with 
handles; anvil hardy, about 11"; flatter, 
2%" face; fuller, top; blacksmith's cross- 
peen hammer, 2 Ib.; sledge, 8 Ib.; punch; two 
or three sizes of swages; straight-lip and 
hollow-lip tongs. 

(To BE CONTINUED) 


Electric Winder Turns 
Hand-Loom Bobbins 


MANY who do hand weaving find that bobbin 
winding is a very tedious operation. An electric 
winder can easily be made, however, from a small 
polishing head costing less than a dollar, a steel or 
hardwood spindle turned as shown in the detail 
drawing above, a piece of 1” steel shaft 4” long to 
use in the polishing head, anda 4" coupling for 
connecting the spindle and the shaft. These are 
assembled and belted to a small motor, such as a 
sewing machine or fan motor. The bobbin is slipped 


on the spindle, the yarn given one or two 
turns around the bobbin, and the motor 
started with one hand while the other hand 
guides the yarn—JoHN H. CLAYTON. 
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Acetic Acid Solution 
Cleans Water Filter 


IF THE “no splash” filter on the water 
faucet no longer delivers an even stream of 
water, this may be due to a clogging of the 
screen mesh with calcium and other salts 
from the water. To clean, cork one end of 
the filter and fill it with weak acetic acid 
(or strong vinegar) and let it stand for ten 
or fifteen minutes. 


Fiber Washers 
Cut from Fuses 


DISCARDED cartridge 
fuses having fiber 
cases are a source of 
fiber bushings and 
washers. Remove the 
metal ends, cut the 
fiber with a hack saw, 
and smooth the cut 
surfaces with a file, 


Umbrella Rib and Board 
Aid in Ice Fishing 


THis extra-sensitive ice-fishing outfit, 
which is especially good for perch, consists 
of a board with a small cleat, an umbrella 
rib, a staple, and two small brads. A loop is 
tied in the line and slipped over the beaded 
end of the umbrella rib. Being hinged on 
the staple, the umbrella rib folds back for 
carrying.—Rapu E. TILLBERG, 


Inner Soles for Work Shoes 


EXCELLENT inner soles for work shoes 
may be cut from a discarded wool-velvet 
rug.—HENRY A. HANSON 


r------ ee 1 
POWER-TOOL SPEEDS [WooDWoRKING] 
Machine Sultable p.m, Remarks 
Tathe A eed for 

ioe 
Circular Saw +9 
Yoon 
i800 
(ecie 12> dia: oo 
1 dla: too 
sinew Coarse blades $60 to 1300 


‘Boring (" Dity 
mortising 


Boring (multiple spur) 


7,800 6 $,000 


ping and routing 


sanding 


Tointer ball bearing 


Shaper 


ized as standard for home workshop machines. However, 
firections and, in case of doubt, consult the manufacturer. 
It'is dangerous to operate a machine at a greater speed than that for which it was designed. 
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EIGHT PIPE LEGS 
SUPPORT 


Table-Tennis 


Table 


TABLE-TENNIS table that 
takes very little room 
when dismantled may be made 
with iron pipe legs. It is more 
stable, yet the expense is only 
slightly more than for one 
with wooden legs or horses. 

Materials: 2 pe. 3-ply or 5- 
ply wood 414’ by 5’, which is 
a standard size sold for this 
purpose; 8 pe. 1%" pipe 27” 
long; 16—14" screw flanges; 
48’ of 1%" by 3” wood (two 
by fours may be used, but 
make the table heavier); 28” 
of %” half-round molding; screws, 2 hook 
locks, paint, and plastic composition wood. 

Screws spaced 8” apart are sunk through 
the table top into the wood framework, and 
the holes filled with plastic composition 
wood. Pipe flanges are mounted as shown. 
‘The eight pieces of pipe for the legs can be 
obtained, threaded at both ends, at a local 
plumbing shop. At one end of each pipe a 
flange is placed and drawn up tight. 

To give the table a better appearance, 
half-round molding is fastened around the 
edge but not in the middle where the two 
halves are hooked together. The completed 
table is given a coat of shellac, then painted 
green (with white stripes, if desired). The 
legs are black.—THoMAS TULLIO, 


The table con 
be dismantled 
ond stored in 
a small space 


pipe FLancts, 
TOP AND 
‘sortOM 


Cost of this table is approximately nine dollars 


Mounting Reference Sheets on a Bulletin Board 
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Sueets of drawings and shop data are 
often protected in celluloid envelopes. When 
this is done, a good way of mounting the 
sheets for ready reference on the shop bulle- 
tin board is to use ring backs salvaged from 
old loose-leaf notebooks. These are mounted 
on the wall as shown. A sheet-metal shelf 
under the lower edges of the pages keeps 
them from sagging. Suitable envelopes can 
be made by binding together two sheets of 
celluloid with cellulose tape at the top, fore- 
edge, and bottom. The back edge, which is 
punched for the notebook rings, is left open 
for inserting and removing the various 
papers—R. W. WAGNER. 
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Anchor-Shaped Lamp 
Hangs Up Anywhere 


fixture is hard 


Usually the lamp cord of a pin. 
‘anchor cable 


to justify, but here it represents # 


HIS anchor-shaped lighting fixture is 
easy to make and may be hung on the 
wall at any place near an electric outlet, 
‘The anchor is scroll-sawed from %” wood of 
almost any common variety that will not 
readily warp. The two sections of the 


DRILL AND bracket are bent from %” by %” band iron, 
Se aN or from 12-gauge brass, if preferred. Drill 


and countersink the holes as indicated and 
fasten the metal bracket to the wooden 
anchor with flathead brass screws. Paint the 
whole with a gold lacquer of the variety 
used in bronzing house radiators, or finish 
in any way desired. Attach a light socket to 
the bracket with a short section of elec- 
trician’s threaded pipe and a hexagon nut, 
and wire with a cord of the desired length. 


Onpinary window shades of the type 
that hang outside the window casings 
can be cut down quite easily into nar- 
rower and neater looking “inside 
shades.” First, buy the required num- 
ber of pairs of inside-shade brack- 
ets. Nail them to the inside window 
stops about 1” from the top. Re- 
move the old shades from their 
wooden rollers, measure each roller 
individually to fit between the new 
brackets, and saw off the end with- 
out the spring. Take the cap and 
pin from the waste piece and re- 
place them on the cut end of each 
roller. New shades may be pur- 
chased for as little as fifteen cents by tit \ > 

and cut to the width of the rollers. 4 peated 
‘They may be fastened with tacks or “-€@ = D-SAm THIS 
tape—TIMOTHY F. DONOVAN. 


Left, an ordinary outside sha 
below, the same shade used insi 
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Swinging Pony Toy 


RESSING on the foot pedals keeps this 

swinging pony in motion. The harder it 
is pedaled, the higher it will swing. Cut the 
horse and seat from %" stock, preferably 
hardwood, and sand the edges round. The 


es 
if ar Wy 
tLe 5 
Ma Seiews 
ROPE T putey 
pal 
18" 
> 
Tonst J Fe 
Pedal 
Pasembl s 
ai Vsquares 
ras ieooust ttt 
08 (CARRIAGE BOLT THROUGH 
‘GPO s12e OF CHILD Me eA vena 


Old Typewriter Ribbon 


AN oLp typewriter ribbon will serve as a 
substitute for a rubber-stamp pad in an 
emergency. Wrap several layers of the rib- 
bon around a stout piece of cardboard cut 
to fit inside a small tin or cardboard box. 
When the stamp no longer gives a clear im- 
pression, the outer layer of ribbon can be 
removed to expose the next layer.—W.S. 


PRIZES totaling $100 await those readers 

who write the best letters telling what 
appealed to them most in this issue. See 
“Our Readers Say” Department for details. 
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swinging support is made from three pieces 
of wood, as indicated, with a handle added. 
In the upper end of the support a %” hole 
is bored for the swing pivot. Just above this 
hole, bore another in the opposite direction 
for a ;” bolt, which acts as a bearing and 
prevents the pivot bolt from pulling out. 

‘The ceiling support is made from 2” by 4" 
stock with a slot in it to take the swinging 
arm. The pedals must be long enough to 
clear the front legs of the horse, Fasten 
the rope as shown. When hanging still, the 
front of the pedals should slope up. The 
horse may be made larger than in the draw- 
ings, if desired. —P. G. LACKEY. 


Serves as a Stamp Pad 


= 


‘al layers of the old ribbon are wrapped on 
@ piece of cardboard ond placed in a suitable box 
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THREE POSES TO BE 


2s indicated in the 
photos ot the left 


If carved from 
soap of from o 


plost 
the 


ht, Pe 


should hav 


smooth 


ANY of us can remember at least 
one expressive line to add to 
this old doggerel: 
A wonderful bird is the pelican, 
His beak holds more than his belican. 

It was with this in mind that these three 
poses of Pete the pelican were designed. All 
are composed of simple lines. For whittling, 
use 114” straight-grained white pine or bass- 
wood. Saw out the silhouette, cut away extra 
wood as shown, and round up roughly. Knife 
marks help rather than detract from the ap- 
pearance. Hollow the bill when the mouth is 
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TANGERMAN 


open. For the “proggin’” (or begging) pose, 
add a whittled fish. Finish by linseed-oiling 
or painting. 

Pete can also be made in soap (or plastic). 
If you make him of soap and want him 
colored, use water colors daubed on, ot 
sealing wax dissolved in alcohol. 
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A Dinner Gong from Brass Pipe 
DINNER gong made from a piece of brass pipe has a 4 | | 
rich, full tone that can be heard throughout the house, 
‘yet is pleasant to those who happen to be near it. A 3’ length | 
of 1” standard brass pipe, 1 5/16” outside diameter, is a good || 
size. Iron pipe will not do. The pipe may be finished in 
polished brass and lacquered, or it may be nickel or chro- 
mium plated. Painting would tend to damp the vibrations. 

To support the pipe, cut a '2” or %” sponge-rubber washer 
so that it fits snugly inside the pipe and sandwich it between 
two iron washers that will drop into the pipe with a clear- 
ance of not more than %". Pass a 3/16” or ',” bolt through 
the three. Loop a piece of wire under the head of the bolt or 
nut and slide the assembly into the pipe to a depth of 4%". 
‘With the end of the wire projecting through the end of the 
pipe, tighten the bolt, thus causing the rubber washer to 
swell and provide a nonmetallic grip on the inside of the pipe. 
Of course, when inserting the wash- 
er, it should be sufficiently com- 
pressed so that it is a tight fit. 
‘Suspend the gong by the wire from a 
hook that is long enough to keep it at 
least 1” from the wall. 

A mallet may be turned from ma- 
hogany or walnut. Felt disks glued to 
its faces improve the quality of tone. 
‘The gong should be struck at the top 
with a sharp, quick stroke, preferably 
from the side to avoid swinging it 
against the wall.—W. N. LURcoTT. 


The pi 


The pipe hung by moans 


‘of sponge rubber 


Mounting Corners Hold 
a Titles in Photo Album 


TiTLes for album pictures may be typed 
on heavy paper and neatly fastened with 
ordinary photograph-mounting corners. A 
cardboard mask made as below may be used 
for outlining each tag with a pencil before 
cutting it out—M. G. W. 


Wire Wrapping Improves 
Light Soldering Iron 


Licut-puty electric soldering irons will 
remain hot longer after the current is turned 
off if a length of bare copper wire, No. 10 or 
larger, is wrapped tightly around the shell. 
‘They will also handle heavier work. 


Substitute for Hollow Rivets 


DISCHARGED .22 caliber cartridges may be 
used as hollow rivets for fastening leather 
work or cardboard together. The short, long, 
and long-rifle shells give an assortment of 


lengths. To spread the open end, drive in a 
center punch.—NorVAL WRIGHT. 
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Titles ond template for cutting them. Photo 
dota may be typewritten on the back, if desired 
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e SCALE MODEL OF AN 
UNUSUAL NEW PLANE 


NE of the most graceful 
airplanes among the new- 
er designs is the “Unitwin 
Vega.” This beautiful 

ship is made in two designs, the 
five-place model, the "Cus. 
and the other a six-place 
“Starliner” intended for feeder air- 
lines. There is no difference in size, 
but the “Starliner” has a longer 
cabin interior and a different seat- 
ing arrangement from the “Cus- 
tom,” which is the model shown in 
the drawings. 

An unusual feature is the power 
plant—two inverted Menasco C6S 
engines rated at 260 h.p. each and 
mounted side by side. They drive 
a single propeller shaft through a 
new method of gearing embodying 
overrunning clutches. If one en- 
gine should fail, the other does not 
have to work against the inertia of the dead 
engine. In addition, the failure of one en- 
gine does not cause the same tendency to 
turn out of line as in conventional twin- 
engine designs. 

It is claimed that this ship can take off 
and climb to 11,000 under full load with only 
one engine running. On both engines it can 
climb at an initial rate of 1,400’ per min- 
ute and maintain a top speed of 210 m.p.h. 
at 10,000’. The wing span is 41’, length 32’ 
5”, height 8’ 6”, empty weight 3,940 Ib., and 
useful load 1,810 Ib. 

This %”-to-the-foot model is similar to 
previous models in the series, but like the 
Grumman fighter, the cabin space is sawed 
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e‘Unitwi 
Q@ UnNitwin 


By DONALD W. CLARK 


Brown poper is glued 
‘on for the treadwoys 


This trim model with 

landing gear 
is 12" long and has 
‘2 wing span of IS” 


out and carved to fit over the seats. The 
drawing shows how this can be done in an 
even more realistic manner than illustrated 
in the photos, but it is a delicate job to cut 
out the windows. Instead of making one half 
removable, you will find it much easier to 
leave the block in one piece and cut away 
just enough wood so it will clear the seats 
and instrument board. In this case your fin- 
ished model will appear to be a solid one, 
but lifting off the shell reveals the cabin in- 
terior. The instrument board and back of 
rear seat will keep this cover from shift- 
ing out of place. 

If soft wood is used for the fuselage, the 
wheel pockets can be cut in with a razor 
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all essential di such os the 
seats, instrument board, and controls 


blade and dug out with a small chisel. Sugar 
pine is a good wood to use. 

After you haye the body completely shaped 
and smoothed up, mark all the necessary 
lines according to the drawing and clamp it 
in a vise, using two pieces of thick card- 
board to prevent dents. With a fine-toothed 
coping saw, carefully saw out the cabin por- 
tion as illustrated. The surfaces on the 
fuselage should be sanded smooth. Next, 
hold the cover block in a vise and saw deep 
enough to clear the seats and fittings and 
leave a %” wall. To fill in the saw space, 
build up the edges with plastic material and 
when dry, trim and sand to fit. 

Where the wheel-strut pins go through 


the struts there will be spaces on each side. 
Fill these with short pisces of tubing, wash- 
ers, or a gob of cement to keep the wheels 
centered. A tight fit will keep the wheels 
in either the raised or lowered position. Glue 
the wheel mounts to the wings. The metal 
propeller blades are glued in pockets as in- 
dicated. 

Make the seats and instrument board of 
wood; the pedal hangers, control post, and 
wheel of paper-clip wire, and the foot pedals 
and instrument-board face of white card- 
board. The latter should be marked out 
with India ink, cut to shape, and glued in 
place. For the seats, plane pieces to the seat 
profiles (like a molding), and cut to proper 
length. Glue the parts together securely. 

‘The entire plane shown in the photographs 
is painted light blue, and all the trim is 
black. The windows and tires are blackened 
with India ink. If the windows are cut out, 
cover them with thin celluloid or cellulose 
transparent tissue. The treadways are strips 
of brown paper glued on the wings. 


Well-Boring Outfit Costs 
Little to Rig Up 


IF THE ground is suitable, a well can be 
bored by one man in a day with the outfit 
illustrated. The handle is removed from a 
standard well-digging auger, and a length 
of old %” or heavier pipe is attached. A 
chain is then looped around the pipe so that 
it can be raised and lowered with a block 
and tackle. The auger is turned with a pipe 
wrench. When the hole has been bored, the 
well may be cased with terra-cotta pipe and 
@ cement curb constructed around the 
mouth—R. R. HARPER. 
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Secrets in Stone 
(Continued from page 246) 


or three pieces of stone near the slide edges. 
‘These are ground down along with the spec- 
imen, and are removed before final applica~ 
tion of a cover glass. 

After the specimen has been made flat 
and polished on one side, wash the slide and 
wipe it dry. Then hold it over a flame until 
you can lift the mica off with tweezers. 
Turn the specimen, which is still fastened 
to the mica, over until the polished surface 
is down, and cement it in the center of the 
slide, using heated balsam as before. The 
mica piece, you see, is merely a convenient 
way of handling the bit of stone without 
losing or breaking it. Some types of rock 
material are quite delicate when reduced to 
fairly thin sections, and the mica makes it 
possible to handle them safely. You do not 
have to remove the mica from the specimen 
after it is turned over, for it grinds aw: 
quickly. 

Be sure the polished surface of the speci- 
men is flat against the glass. Then grind 
and polish the second surface. Work care- 
fully, for it is easy to spoil the job by tuo 
much grinding. When the bit of rock has 
been reduced to a thin wafer, you will be 
able to see light through it, especially if it 
is a rock that is partially transparent to 
begin with. Work the piece down until it 
is very thin, about 11,000” being some- 
where near right. Use your microscope fre- 
quently toward the end of the grinding and 
polishing operations, to check progress. 

Finally, when the section looks thin 
enough, wash it to remove particles pro- 
duced by grinding. Dry it, with gentle heat 
if necessary, and drop some xylol on it. 
‘Then apply some Canada balsam and put 
the cover glass in place. You will find that 
the addition of balsam and the cover in- 
creases the transparency of the section and 
subdues surface scratches. 

In this way you can build up a collection 
of rock sections. Using the same technique, 
you can mount coal, peach seeds, cherry 
Stones and other hard, dense materials. 
When working fruit seeds, a flat file some- 
times is quicker than a coarse stone for 
preliminary operations. 

Granite, basalt, and many other kinds of 
rocks are best examined in polarized light, 
which produces beautiful colors in the vari- 
ous materials of which they are composed, 
and shows details of structure that are not 
visible in ordinary light, Other rocks, such 
as limestone, show to no particular advan- 
tage in polarized light. 
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IT’S THRIFTY TO INSTALL NEW 
SPARK 


CHAMPIO 


PLUGS 


MICROSCOPY 
IS FUN thovsinds have ound 


in microscopy the ideal personal hobby, 
You, too, can learn the secrets of nature's 
mysterious, unseen world—through a precision 
Bausch & Lomb Microscope. Model R, as 
shown, $21, including walaut case and 455- 
age book, “Adventures with the Micro- 
scope.” Other models, $14.50 up. Send 
for imeresting free booklet. 


BAUSCH & LOMB MICROSCOPES 


| BAUSCH & LOMB, 333 Bausch St., ROCHESTER. N. ¥. 
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New 1900 Catibeg off 


SOUTH BEND LATHES | 


Seno) } 
vy 


HIS new 48-page catalog describes the 1940 line of South Bend 9-inch 6 SIZES OF SOUTH 


Workshop Lathes. Twenty-th: ferent models are listed at prices BEND LATHES 
ranging from $115.00 up, complete with drive equipment. oanufactured tn 
Improved engineering features of the new 1940 model lathes include 14¥ 416" 
quick change gear equipment making all power feeds and threads instantly wing, in 3 9 12° 


available at the touch of a lever and an automatic apron with friction clutch 
drive for power cross feeds and power longitudinal feeds. 

Attachments, chucks and tools for production manufacturing, precision 
tool room work, general machine work and automotive service machine 
work are also listed in this catalog. 


SOUTH BEND LATHE WORKS, 843 E. Madison St., South Bend, Ind., U.S.A. 


WRITE FOR YOUR COPY TODAY 


SOUTH BEND LATHE WORKS 7 
843 E. Madison St., South Bond, Ind., U.S.A. ‘Ricogs of Mianace 0! 
Plonae send ma Fron your New 1940 Catalog thes Workshop Lathe 
Fs ‘5 . | Catalog will be mailed 
= on request. Use the Cou- 

| Gs 1 pon or a post card. State 
— size of lathe best suited 

| Adare to your work. 


City. 


Drive or Counter- 


Size of Lathe. 
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The disk shown below 
puts a strain on the 
chuck jows and holds 
them open for grinding 


Held with the disk, the 
jews are ground os 
in Fig. 1. The method 
of centering the holes 
in the disk is shown 
in Fig. 2. The holes 
are then bored out to 
exoctly |” in diometer 
os illustrated below 


CHESTER WARREN WOODSON 


HEN the three-jaw chuck of your 

lathe no longer turns dead true or the 
jaws become bell-mouthed and therefore 
grip long bar stock with the back of the 
jaws only, it is a simple matter to make up 
the accessories required for grinding the 
jaws flat and true. This will restore the 
chuck to its original accuracy and eliminate 
the annoyance and delay always caused by 
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—g@- AIDS IN TRUING A 


“Lathe Chuck 


attempting to work with imperfect tools. 
The general set-up for grinding the jaws 
is shown in Fig. 1. First, however, it is nec- 
essary to make a device to hold the jaws 
open for grinding. This is illustrated in Fig. 
6. A 4” disk is cut from cold-rolled steel 
about 14” thick and bored to the dimensions 
given in the drawing. This size will fit the 
average small chuck, but the dimensions 
can, of course, be changed as necessary. 
After the holes have been accurately laid 
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out and drilled 1,” in diameter, 
the stock for the disk is placed 
in a four-jaw chuck and each 
hole centered accurately. The 
work is held in position with 
the tailstock dead center while 
the chuck jaws are carefully 
adjusted as in Fig. 2. Each 
hole, after being indicated true, 
is then bored out to exactly 1” 
in diameter as shown in Fig. 3. 
Once the holes are bored, the 
disk can be held in the three- 
jaw chuck (Fig. 4) while its 
edge is turned smooth. 

Figure 5 shows the disk in 
position and the chuck jaws 
being tightened. This puts a strain on the 
jaws exactly as if they were in use; at the 
‘same time the jaws are held open, exposing 
their tapered edges to the grinding wheel 
(Fig. 1). 

‘The lathe is started and run at medium 
speed. As the chuck revolves, the grinder 
is adjusted to take a very light cut and is 


Sharpened ips Quickly 


eoch blow the 
is turned slightly 
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To hold the set of external chuck 
essary merely to turn a simple steel 


After the 


disk has been 
con be held 
jaw chuck while 
turned smooth 
4. Then th 
tighten 
5 for the 
grinding operation. The 
finished disk appears below 


jows for grinding, it is 
{‘Ting of suitable dimensions 


fed slowly into the open chuck for the full 
depth of the jaws. No more stock should be 
ground away from the jaws than is abso- 
lutely necessary. 

A simple steel ring, as illustrated above 
in Fig. 7, is all that it is necessary to make 
in order to true up the external set of chuck 
jaws. 


Cuts Hole in Brick Wall 


To cuT holes through brick walls by hand, 
e drill can be made by sawing a piece of 
pipe on a 45-deg. angle, then sharpening it 
cn a grinding wheel or with a flat file as 
illustrated. Give this pipe drill about one 
sixth of a turn between each blow of the 
hammer. This tool has proved superior in 
endurance to the old-style notched-tooth 
pipe drill and also more efficient, especially 
for holes of 15", %", and 1” in diameter. 
‘That is because the cutting edge is broad 
and supported by more metal backing. 
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Hack-Saw Blade Mounted 
for Extra Heavy Work 


For sawing tanks and other heavy ma- 
terials where a hack-saw frame cannot fol- 
low the blade, a blade may be attached to an 
old or cheap handsaw. One end is brazed to 
the point of the handsaw, and the other end 
clamped as shown. First, however, the set of 
the teeth on the handsaw is removed by 
light hammering or grinding. 


SPIE EHUCK] 


Quick-Acting Holdfast 
Speeds Bench Work 


Tus quick-acting bench holdfast is ad- 
justable for height and can be swung in a 
circle. It is held at the required height by 
tightening the knurled nut on the split 
chuck. Once set for a certain job, each piece 
can be clamped down or released in an in- 
stant by using the handle to compress the 
stiff coil spring—C, H. W. 


Leather Gives Good Grip 
on Hammer Handle 


A. NARROW leather 
strip wound spirally 
around a hammer han- 
dle provides a neat, 
nonslipping grip. The 
groove can be filed in 
or made with an old 
3/16" twist drill. Grind 
shoulders off the sides 
of the drill to leave a 
cutting edge and use 
it as shown. The ends 
of the leather are held 
with small wooden 
wedges, driven in 
holes drilled at either 
end of the groove. 
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Cold Solder Used for Gluing Up Scratch Pads 


ALTHouGH any good glue can be used in 
the place of a regular padding compound for 
making scratch pads from scrap paper, bet- 
ter results can be obtained from the alumi- 
num-colored cement commonly called “cold 
solder." It dries in five minutes and is water- 
proof. The pile of paper is squared up all 
around, a piece of glass or smooth board is 
laid on top, and a weight of about 5 Ib. is 
placed on top near the edge to be padded. 
‘The metallic solder is then applied with a 
knife to the edge. It dries to a smooth 
aluminum surface. 
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Release on Reel Regulates 
Length of Plumb-Bob Line 


‘WHEN a plumb line 
is used frequently, this 
device, which is some- 
what like a casting 
reel, greatly simplifies 
the lining up of all 
kinds of work. By 
working a release with 
the thumb, the plumb 
bob is allowed to drop 
for exactly the re- 
Rolph Doremus, stage corpenter forthe ‘Wired distance. 
pares Blocistone, devised this reel A length of brass 

pipe is used for a han- 

dle and is bolted to 
an aluminum reel made from two disks and a spacer. A 
winding knob is bolted to one side of the reel, while the edge 
of the other side is drilled with holes to receive a stop pin. 
The latter, equipped with a strong spring, is held in a 
bracket soldered to the handle. Also soldered to the handle 
is a casting-rod tip with agate guide. If the plumb bob is 
ce, shown in use, may be Small enough, it may be stored inside the handle, which 
employed for all kinds of work may be closed with a cork. 


Sy 
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TOP EDGES OF CASE 
LINED WITH FELT 


y ok 
A Model Maker's Plane 


MODEL makers will find this neat lit- 
tle plane gets right into corners and 
difficult places. It is made from a block 
of maple wood, a heavy single-edged 
razor blade, and a piece of nickel-plated 
brass. The underedge of the cap is filed 
off to fit the blade tightly. The blade is 


Box Quiets Needle Noise | sisted by the screw at the top end of 


the metal piece.—B. N. 
of Record Player 


RECORD-PLAYING attachments for use with 
a radio set are sometimes disappointing be- 
cause of the objectionable surface noise of 
the needle. This can be muffied by making 
a box large enough to hold the player with 
room to spare for needles, plugs, and acces- 
sories. The base and ends may be made of 
%” white pine, the sides and top of 4” ply- 
wood. It is important that the joints fit 
snugly.—CHARLES ROBERT AVERY. 


FIRMLY IN CASE 
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INEXPENSIV 


Lifting @ crue 
cible of molten 
metal from the 
furnace. Left, 
howthe furnace 
is constructed 


cents exclusive of the burner. In this 
type of furnace, pewter, britannia metal, 
bronze, aluminum, and soft pottery glazes 
can easily be melted. 

From a painter obtain a 214-gal. paint 
bucket, and from a restaurant a 3-qt. fruit 
can, Buy a strip of galvanized iron 114” by 
35", any gauge from 20 to 30, or get an old 
strip from a junkman. Obtain 15 Ib. of fire 
clay, some discarded fire brick, and a 3’ 
length of 8-gauge wire. 

Out of the tin from a can, make one tube 
1%” in diameter and 2” long, and a second 
tube 1” in diameter and 11%” long. Now cut 
one hole 114” in diameter at the bottom of 
the 3-qt. can and another 114” up from the 
bottom of the paint bucket. These holes are 
to be connected with the 114” by 2” tube. 
Pound up fire brick into grog of pea size. 
Use one-third grog and two-thirds fire clay 
and make a stiff mixture with water. Tamp 
a layer 114" thick on the bottom of the 
paint bucket. Set in the fruit can and fit in 
the tube. Tamp the clay and grog in tightly 
up to the top of the can, and then finish off 
the last 2” by pressing the mixture in with 
the hand: 

Make the cover as shown with the strip 
of iron riveted to form a ring the size of 
the paint bucket. Set the 1” tube in the 
center as a gas vent. Ram tightly with clay 
and grog. When dry, fill in the shrinkage 


GAS furnace that will hold a No. 7 
A crucible can be built for about fifty 
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space with fire clay. Punch holes in the 
opposite sides for the wire handle. 

Dry the whole furnace thoroughly for sev- 
eral weeks and then fire slowly with a gent- 
ly increasing flame for a number of hours, 
using a standard type of Bunsen burner. 

For the burner to use with the furnace, 
it would be well to consult the local gas rep- 
resentative because the type varies accord- 
ing to the gas available. Ours does equally 
well with or without additional air pressure. 
A temperature of 2,000 deg. F. can easily be 
obtained with the furnace illustrated. Stand- 
ard pyrometric cones are used in the heats. 
‘The furnace should last for a number of 
years.—R. H. JEN« 


Pick-Up Retrieves 
Small Lost Parts 


A LIGHTWEIGHT pick-up for 
‘small articles that fall on the 
floor and roll under the work- 
bench can be made as shown 
from a steel spring clip of the 
type sold in stationery stores, 
a short piece of soft wire, a 
small hinge, and two sticks. 
The main stick may be any 
length desired; it is then 
necessary that the wire be 
fastened so it is taut when 
the hinged handle is in an 
open position and the spring 
clip closed.—C. H. W. 
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How to Do Workmanlike Knurling 


a 2 on Small Parts in the Lathe 
G KNURLING adds much to the appearance 
~~ 


~\ ad and usefulness of many small jobs. The 
EN knurling rollers in the tool shown are re- 
The knurls ore movable and can be replaced by rolls of 
forced in about finer or coarser pitch. In using a tool of this 
\VeA" deep, ond ind, both the work and the rolls should be 
the iool is fed well oiled, 
Feet eic'eh __It is best to start the tool on the right- 
hand end of the work. When the knurls 
have been forced in to a depth of about 
1/64”, the longitudinal feed of the carriage 
is set and the tool fed across the face of the 
work. The knurls can be forced in deeper, 
the carriage feed reversed, and the opera- 
tion repeated until the proper depth has 
been reached. It is advisable to leave the 
rolls in mesh with the impressions they have 
made until the work is finished. 


Oil must be applied freely The impressions are deepened by When the knurling is fi 
because of the pressure used repeating the knurling operation the port is shaped os required 


~ 


Easy Way to Bore or Enlarge 
Holes in Porcelain 


Ir 18 sometimes necessary to enlarge the hole for 
the water-line connection in an old porcelain flush 
tank in order to install present-day fittings. This 
can be done, if a drill press is available, by using a 
tool turned from brass rod as shown. Carborundum 
grains (No. 80) and turpentine are fed around the 
bit during the operation. The actual grinding in 
this case required about forty minutes, and the 
steps of the tool were worn away. 

If a new hole has to be made in por- 
celain, use a metal tube for a tool. 


Try to win our new “whatdo-you-like- 

best” contest. Prizes totol $100. “Our 

Readers Say Department in this issue 
gives all details. 
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Special Carrier Handles 
Large Steel Drums 


In A small plating plant or the finishing 
department of a factory that does not have 
the advantages of modern handling equip- 
ment, the task of moving 
heavy drums without rolling 
can be done with a drum = 
handling dolly constructed 
as shown below. If rugged- 
ly made from steel, the 


Heavy-Duty Grum ‘with caso and 
Shop Stands of Wood Shisuss ix wien, 


Licutweicu V-stands or plain blocking 
for shop purposes can be made from any 
available hardwood, The A-shaped type has 
a simple but efficient interlocking joint at 
the upper edge. The inverted-T stand is sim- 
pler, but note that the two vertical pieces of 
plank are arranged with the grain of one 
crossing the other, In both cases the up- 
rights are strongly bolted together. 


Fastening a Drill-Chuck Key 
So It Won't Be Lost 


Ir THE chuck key is fastened with friction 
tape some distance back on the electric cord 
of a portable power drill, as at the left, it 
will never get lost.—B. K. 


------------------------ 


SELECTION OF GRINDING WHEELS [METAL WORKING] 


Abrasive—Fused alumina for materials of high tensile strength, silicon | 
carbide for low tensile strength. | 

Grain size—Fine grain for hard and brittle materials, for small area of ] 
contact, and for fine finish; coarse grain for soft, ductile materials, for large 
area of contact, and for fast cutting. The numbers that designate grain size | 
represent the number of openings per linear inch in the screen used to size the 
grain: 8 to 10, very coarse; 12 to 24, coarse; 30 to 60, medium; 70 to 120, Ane; | 
150 to 240, very fine; 280 to 600, flour sizes. 

Grade—Hard wheels for soft materials; soft wheels for hard materials. i 
smaller the area of contact, the harder the wheel should be. Grade | 
designated by letters: E to G, very soft; H to K, soft; L to O, medium; P to 8, 
hard; T to Z, very hard. | 

Structure-Close grain spacing for hard and brittle materials, for small 
area of contact, and for fine finish; wide grain spacing for soft, ductile ma- | 
terials, for large area of contact, and for rapid removal of stock. Numerals 
are sometimes used for spacing: 0 to 3, close; 4 to 6, medium; 7 to 12, wide. i} 

‘Bond—Resinoid, rubber, and shellac wheels are best for a high finish. Vitrified 
can be used for speeds up to 6,500 surface feet per minute; rubber, shellac, or | 
resinoid for speeds above that. | 
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Secrets in Stone Revealed 


Crushing stone ina 
tin con for use on 
slides. The iron rod 
is hit with hommer 


prove to be a fairyland of color and 

gemlike shapes, if you subject it to the 
scrutiny of your magic lenses. Microscopic 
study of rocks is a highly important activ- 
ity of science, Petrographers—scientists 
who work with rocks—would be lost with- 
out the microscope. Although there are rock 
materials whose structure can be deter- 


Te lowliest pebble in your garden may 


After sifting through @ screen, the crushed 
stone is scattered on baliam-coated slides 


mined sufficiently with an ordinary 
magnifying glass, there are many 
whose structure is too fine to be 
studied except at high magnifications. 

Although you probably do not have 
the specialized equipment of the pe- 
trographer, you can nevertheless 
spend many enjoyable hours explor- 
ing the mysteries of pebbles, stones, 
bowlders—and whole mountain peaks if you 
want to. To get your material, all you need 
do is scout around a bit outdoors, pick up 
some pebbles or knock some chunks out of 
larger rocks with a hammer, and take them 
back to your laboratory. On your collecting 
expedition, try to get a sample or two of 
limestone (perhaps from a driveway), and 
some specimens of other kinds of ‘rock 


of rock mounted in a pill box for ex- 
. Inside of the box is painted black 
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The first step in grinding down @ specimen is 
to heat balsam for cementing rock to a slide 
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by Your Microscope 


By MORTON C. WALLING 


that contain glittering, glasslike particles. 

With a hammer and a large rock on 
which to rest the smaller pieces, break them 
into still smaller fragments, say less than 
1" in their longest dimension. Pick out the 
thin, flat ones, and lay them aside for later 
preparation. 

Pick out a fair-size chunk of the rock you 
are studying, and mount it so you can ex- 
amine its surface with your microscope. 
‘There are two principal ways of making 
such permanent mounts. One is to place the 
piece in a deep cell on a slide, and the other 
is to mount it in a’small, round pill box, 

You can buy little glass rings or squares 
of various sizes that can be cemented to an 
ordinary slide with balsam. These are a bit 
expensive, A much cheaper way is to build 
up circular or square cells from strips of 
cardboard and then render them moisture- 
proof by saturating them with shellac, lac- 
quer, or varnish. Still another way is to 
bore a hole, say %” in diameter, in a strip 
or block of wood, or in a block made by glu- 
ing several layers of cardboard together. 

‘Whatever the cell material, the inside 
dimensions shouldbe such that a stan¢ 
ard cover glass will fit over it. The 
depth should be sufficient to hold the 
specimen, say 5 to 10 mm. Paint the 
inside of the cell black, and use a layer 
of black paper over the glass at the bot~ 
tom. The piece of rock is fastened, with 
balsam or with quick-drying pyroxylin 


iece of stone to a sheet of 


Attaching the 
lide to grind the first side 


mica on the 
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A section of rock as viewed by polarized light 


cement, to the bottom of the cell or to a lit- 
tle support of cork, pith, or wood. Just be- 
fore cementing the cover glass in place, heat 
the slide, cell, and specimen gently, to drive 
out moisture. A cover glass is not absolute- 
ly necessary, but will serve to keep the 


Stone sections are ground on a wet abrasive 
stone. The hardest port is to keep the sii 
flot and avoid producing a convex surface 
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low power for examin- 
ing such specimens, the 
pill boxes can be set on 
the stage without trouble. 

Slides of crushed rock 
make interesting speci- 
mens for microscope ex- 
amination, and some of 
them are particularly 
beautiful in polarized 
light. Crush the rock 
with a hammer, and sift 
it through a fine-mesh 


screen to remove large 


chunks. Mount the par- 
ticles in a single layer on 
a standard slide, either 
in a shallow cell or with- 


MICA UNDERLAY BETWEEN. 
SPECIMEN AND SLIDE 


GUIDE PIECES ARE SAME 
MATERIAL AS SPECIMEN 


out any such protection. 
To make the particles ad- 


Details of cell mounting, pill-box mounting, and grinding rock sections 


specimen clean and protect it from harm. 

‘The second way of mounting small pieces 
of rock is to cement them to supports of 
cord, pith, or wood which in turn are fas- 
tened to the bottoms of small, rounded pill 
boxes like that shown. Square boxes will do 
just as well as round ones. Paint the inside 
of each box black with India ink or dull lac- 
quer. The lid provides sufficient protection 
against dirt and damage, so a cover glass is 
not needed. Since the microscope is used at 


here to the glass, coat 
the center of the slide 
with a thin layer of bal- 
sam, Distribute the crushed stone over the 
balsam, and set the slide aside for a day or 
two. Jar off all unanchored particles, and if 
the specimen is to be covered, apply the 
cover glass. A quicker way is to heat the 
balsam gently to drive out some of the sol- 
vent, after it has been spread on the slide, 
and drop the particles on it immediately. 
‘When the balsam cools it will be hard, 

‘The making of thin sections of rock is 
considerably (Continued on page 246) 


IN MOUNTING microscope specimens 
permanently in balsam on 1" by 3” slides, 

_ it often becomes a problem to hold the 
cover glasses down firmly while the bal- 


Weights Hold Cover Glasses Down 


The weights used here ore old murzle-loader bullets 


sam sets. Various clamps and other gadg- 
ets have been devised for doing this, but 
one of the simplest stunts is as follow: 
Obtain an assortment of lead weight 
in the form of short cylinders 14” 
to %” in diameter. Be sure that 
one end at least is perfectly flat 
and square with the sides, so the 
cylinder will stand upright. There 
should be several lengths, to give 
a variety of weights ranging from 
about 14 oz. to 2 or 3 oz. When 
the cover glass has been applied, 
lay the slide on a perfectly level 
surface and carefully set a weight 
in the center, using a light weight 
for delicate specimens like dia- 
toms or insect parts, and a heavier 
weight for more rugged subjects 
such as rock sections. Weights 
shown in the illustration at the 
left were made originally as bul- 
lets for muzzle-loading guns. 


4 
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Table-Top Oil Refinery 


FOR THE HOME CHEMIST 


By 
RAYMOND B. 
WAILES 


iE CHANIZED 
Armies Make Oil 
Supply Vital,” 


“Shortage of Fats Imperils 
Nation at War’—headlines 
like these spotlight what 
used to be routine items in 
a country's shopping list, 
and give them new interest 
for home-laboratory experi- 
menters. 

Envious eyes the world 
over turn toward our vast 
forests of oil derricks, and 
the rivers of crude oil that 
refineries turn into gasoline 
for vehicles of war and 
peace. What makes their 
enormous production possi- 
ble is the modern “crack- 
ing” process for extracting 
gasoline. Once the crude oil 
was simply distilled to sepa- 
rate, in turn, the gasoline 
and other substances it con- 
tained. Today, in addition, 
by-products of the distilla- 
tion are “cracked” or broken 
down into gasoline, doubling 
the total yield. 

You can demonstrate for Converting a liquid oil into o solid fot, 
yourself how this is done, by the process used in making vegetable 
with a miniature cracking shortening. The opporatus is shown below Twtrwovercn’ 
unit. Its furnace may be a 
test tube, preferably of heat-resisting glass. Fit the test tube with 
a one-hole stopper, and connect it with a small flask or a side- 
necked test tube. This second vessel catches the condensate from 
the cracking reaction. Finally, the condenser should be fitted with 
a straight glass delivery tube so that “refinery gas” formed in the 
reaction will issue from it and can be burned. 

White mineral oil, the ordinary medicinal kind that you can buy 
at the corner drug store, will serve as your raw material. Place 
about five cubic centimeters (a teaspoonful and a half) of the oil 
in the first test tube. Fill the space in the tube above the oil with 
a wad of steel wool, to obtain a greater cracking area. Keeping 
the top of the test tube hot will heat the steel wool in turn, and oil 
vapors coming in contact with the hot material will crack, or 
decompose. 

Start the experiment by slowly applying the flame of a Bunsen 


VI 
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burner, fitted with a flame-spreading at- 
tachment, so as to heat the oil and the steel 
wool simultaneously. The oil will soon reach 
its boiling point. As the oil vapors pass 
through the hot steel wool, they break down 
into a number of lighter petroleum "frac- 
tions” or products, including gasoline and 
also combustible gas. You can light the gas 
at the end of the delivery tube. 

‘When all the oil in the first test tube has 
been vaporized, let the apparatus cool. You 
will find an oily product in the flask or side- 
necked test tube that has served as a con- 
denser. Its odor alone will tell you that 
something has happened to the min. 
eral oil that you started with, and a 
simple experiment will confirm this. 

Gently shake a teaspoonful of min- 
eral oil with an equal quantity of 


cloth on which lins 
allowed to oxi Already 
stiff enough to be held horizontally 


@ EXPERIMENTS WITH OILS AND 
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In the simple experiment illustrated at the 
lower left, you can duplicate the process 
employed’ in great industrial plants in 
“cracking” oils for petroleum products 


strong sulphuric acid, in a test tube, and do 
the same with the residue from your con- 
denser. Notice that nothing happens in the 
first case. The mineral oil consists of what 
a chemist calls paraffin hydrocarbons, which 
sulphuric acid does not attack. But sul- 
phuric acid promptly imparts a brown dis- 
coloration to the residue from the cracking 
experiment, showing the presence of “ole- 
fines” or “unsaturated hydrocarbons” such 
as are found in natural petroleum. In other 
words, you have changed back a refined 
product into one more akin to crude oil. 

In commercial practice, this cracked ofl 
is redistilled to separate the gasoline, kero- 
sene, gas oil, and other “fractions” of which 
it is a mixture. Of course, pure white min- 
eral oil is not the commercial raw material, 
but it illustrates the cracking principle 
nicely. 

Instead of breaking down molecules of 
oil, you can build them up, by the method 
known as “hydrogenation.” This is the proc- 


ess used to produce well-known brands of 
lardlike shortening fats, glistening snowy- 
white solids, from liquid vegetable oils such 


FATS REPRODUCE 
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as cottonseed oil. Chemically, it consists 
simply of adding hydrogen to the original 
molecules. 

‘That isn't quite as easy as it sounds, how- 
ever, unless you know the trick. You must 
have the aid of a catalyst, one of those curi- 
ous agents that promote reactions without 
undergoing any change themselves. In this 
case you can prepare your own catalyst. 


IRST, add a solution of sodium hydroxide 

or of potassium hydroxide to a solution of 
gome nickel chemical—nickel sulphate, 
nickel nitrate, or nickel chloride, for exam- 
ple. The strengths of the solutions do not 
matter. Mixing them will yield a light-green 
precipitate of nickel hydroxide. Let it set- 
tle, and then pour off the clear liquid above 
it. Add fresh water; shake well; let the 
precipitate settle; and pour off the clear 
liquid again. Repeat this “washing by de- 
cantation" several times, to free the nickel 
hydroxide from other chemicals. Then filter 
out the precipitate and dry it, Place the 
dried product in a Rose's crucible, or in an 
eight-inch length of glass tubing with an 
inside diameter of about half an inch. Pass 
hydrogen gas over the nickel hydroxide 
while you heat the outside of the tube or 
crucible. The hydrogen reduces the nickel 
hydroxide to metallic nickel. This reduction 
should be carried out at a temperature a 
little below red heat, and allowed to proceed 
for about fifteen minutes. The hydrogen 
may be supplied from a simple acid-metal 
generator, or illuminating gas, which con- 
tains free hydrogen, may be used. In either 
case, the gas that has passed over the con- 
tents of the tube or crucible should be led 
away and discharged outdoors. 

When your homemade nickel catalyst is 
ready, place it in a distilling flask and add 
one or two fluid ounces of a vegetable oil, 
such as cottonseed oil or salad oil. Cork the 
flask with a two-hole stopper. Through one 


hole, a chemical thermometer should dip 
into the oil. The other hole carries a glass 
tube, also dipping into the oil, through which 
hydrogen gas can be delivered. 

Heat the oil to about 175 or 200 degrees 
centigrade (350 or 375 degrees Fahrenheit) 
and keep it at this temperature while hydro- 
gen gas bubbles through the oil for about 
twenty minutes. Here, again, ordinary il- 
luminating gas may be substituted for hy- 
drogen. If you use illuminating gas, you 
can lead the excess gas from the exit tube 
of the distilling flask to a Bunsen burner, 
and use it to heat the flask—just as by- 
products are put to use in industrial proc- 
esses. But if pure hydrogen gas is used, do 
not try to burn it. There would be danger 
that the flame would “strike back” into the 
flask, and explode any hydrogen-air mix- 
ture that might be there. Out the window, 
through rubber tubing, is the best way to 
dispose of the left-over hydrogen. 

After this twenty-minute treatment of the 
oil, turn off the gas supply and let the flask 
cool. If all has (Continued on page 245) 


! 


* 
_ 


Hydroquinone, added to a vegetable oi 
used ot @ heating bath, will keep the oi 
from becoming roncid. Left, making a rubber 
substitute by heating sulphur and linseed oil 


IMPORTANT PROCESSES USED IN INDUSTRY @ 
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Sections of Old Auto Tires 
Keep Gate Closed 


Gares of the type shown above can be 
fastened securely for all ordinary purposes 
by placing sections of old tires opposite each 
other on gate and gatepost. The sections 
should fit snugly against each other and be 
painted to match the gate—E, REYNER. 


Thin Bicycle-Rim Cement 
Repairs Many Articles 


A CEMENT that will adhere to metals and 
other materials and will not become brittle 
upon aging may be made from an asphaltic 
base, bicycle-rim cement resembling tar, 
which may be found in most hardware 
stores. It should be thinned with cigarette- 
lighter fluid, high-test gasoline, or carbon 
tetrachloride, then brushed on both sur- 
faces and allowed to dry for a minute before 
the parts are pressed together. This cement 
is particularly useful for repair work on 
camera bellows, focal-plane shutters, and 
coverings.—ARMISTEAD WHARTON. 
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Improvised Ellipsograph 
Draws Perfect Ovals 


For drawing perfect ovals, a substitute 
for a draftsman’s trammel or ellipsograph 
can be made as shown below. The arm is a 
straight stick with a hole in one end for the 
pencil. At the other end two nails are driven 
through the wood so the points project 
slightly. The distance between the nails 
represents the difference between the re- 
quired length of the oval and its width. The 
base is a square piece of wood about \%” 
thick and a little larger than twice the dis- 
tance between the nails. Two grooves about 
%” deep are cut through the middle of it 
at right angles to each other. By sliding 
each of the nails completely back and forth 
in its individual groove, the oval may be 
drawn.—CHARLES J. LONG. 


ints slide back and forth 
the pencil moves around 


The projecting nail 
in the two grooves w 


An Accurate Depth Gauge 
for the Drill Press 


TOMAKEasimple 
yet accurate depth 
gauge for the drill 
press, bend a point- 
er of piano wire, 
about 0.035" in di- 
ameter, fora spring 
fit around the pin- 
jon shaft as shown. 
Attach a 16-gauge 
aluminum plate to 
the front of the 
press so that the 
wire travels along 
one vertical edge. 
Graduate the plate 
to represent six- 
teenths of an inch. 
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Getting Longer Service 


XTREMELY fine scroll-saw blades, such 
as are necessary for cutting jig-saw puz- 
zles, are not essential for many other types 
of fine cutting, and, indeed, are not desirable 
because they break so readily. For example, 
I get excellent results by using medium 
blades such as Nos. 4 and 5 in cutting the 
small animals and birds I have described in 
articles in POPULAR SCIENCE MONTHLY. They 
cut faster than the smaller blades, make 
wide turns easily, and seldom break. 

When V-shape cuts have to be made, I cut 
the general outline of the design first, omit- 
ting the indentations, and then cut each V 
with two converging cuts as in Fig. 1. If a 
sharp projection is required, I cut beyond 
the point, as in Fig. 2, then make an easy 
turn and come back along the other side of 
the angle. When two or more pieces are to 
have an opening through them and are to be 
glued together afterward, I cut through 
them as in Fig. 3, then glue them together so 
that the cuts do not come one above the 
other. If, however, an opening is to be cut in 
a single piece of wood, I first drill a hole for 
inserting the saw blade in the usual way, as 
shown in Fig. 4. 

Most of my work, being very small, is 
done on a high-speed magnetic saw which, 
however, has no adjustment to change to a 
new cutting area on the pin blades when the 
teeth actually being used have become dull. 
If the work is not too delicate, I slip a piece 


Old Tire Casing Reduces 
Vibration of Motor 


To LESSEN vibration and noise from a cool- 
er fan, a section of tire casing was cut with 
a rip saw and four holes were drilled for 
bolting the motor to it. The side walls of 
the casing were then nailed to the edges of 
a board as shown above.—R. L. BAKER. 
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from Scroll-Saw Blades 


FIG.I. cur AB 
FIRST. THEN THE 
INDENTATIONS: 


FIG2.curTine 
ASHARP 
PROJECTION 


‘| FIG 
(CUT STARTED IN 


FiG3 
‘CUTTING OPENINGS HOLE / 
1M PARTS TO BE ; 
‘GLUED TOGETHER 


of wood under it as soon as the blade has be- 
come dull and finish the cutting on an un- 
used section, thus getting considerably long- 
er use. The supporting block has, of course, 
to be slid around so that the saw does not 
cut into it —Epwarp B. Fox. 


Reflector Acts as Oven 
for Baking Enamel 


A LARGE reflector, such as is often used in 
making photographs indoors, can be con- 
verted into a small but efficient oven for 
articles that are to 
have a baked- 
enamel finish. In- 
sert a 60-watt, or 
larger, lamp bulb 
in the reflector, 
then invert it over 
the enameled ar- 
ticle. The tempera- 
ture can* be in- 
creased, when nec- 
essary, by covering 
the reflector with 
an old blanket to 
insulate it from the 
air. Placing the 
object on top of 
sheet metal will 
also increase the 
heat within. 


Placing an electric lom 
in a reflector over a small 
metal object in order to 
bake on a coat of spe: 
crackle-finish lacquer 
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Receiver costs $20 TO 


By ARTHUR C. MILLER 


WENTY DOLLARS will build this pow- 
erful six-tube communications receiver, 
which includes all the more important 

features necessary for good all-around re- 

ception. Although only six tubes are used, 
two of these are dual-purpose tubes (the 

6A8 which acts as a 

combined first detec- 

tor and oscillator, and 
the 6Q7 which serves 
as the second detector 
and first audio ampli- 
fier) resulting in 
eight-tube perform- 
ance. This set has 
plenty of power to 
bring in short-wave 
stations from any 
part of the globe, 
‘The circuit covers 
the entire range from 
twelve meters up to 

550 meters. This range is divided into four 

bands (550 to 200 meters, 200 to 75 meters, 

75 to 85 meters, 35 to 12 meters) by means 

of a selector-type switch which is noiseless 

in operation, Among its other features are 

a sensitive, self-contained dynamic speaker, 

a stand-by switch, a beat-frequency oscil- 


2780-04m 


J2men. 
liso 


FEBRUARY, 1940 


The set includes many of the outstanding features of the latest models 


or with pitch control and on-off switch, 
automatic volume control, a full-range tone 
control, and provisions for the use of either 
a doublet or L-type antenna. 

No band spread has been used in the orig- 
inal design as satisfactory results were ob- 
tained by the small friction-drive vernier 


ree Ter 
COMPLETE WIRING DATA 

for the circuit ond the tubes are 
given in the diagrams at the left 
‘and above. A supersensitive band 


spread is shown in dotted lines 
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All-wave coil kit. 
tuning condenser, 15 
tuning condenser, 15 
(see text). 
Beat-frequency coil. 
One 4-prong and five octal wafer sockets. 
‘Tone control, 60,000 ohm; and switch. 
Volume control, 500,000 ohm. 
Siren Syah opeduet Sto onm. 
ive-inch dynam| 4 o 
Two Vis ney chokes, 2:5 mb. 
juency cl ml 
Padder condenser, $30 ‘mmtd. 
‘Two carbon resistors, % meg., % watt. 
Carbon resistor, 1 aos" % watt. 
Carbon resistor, 250,000’ ohm, ¥% watt. 
Carbon resistor, 200,000 ohm; 4 watt. 
Carbon resistor, 100,000 ohm, ‘watt. 
Carbon resistor, 50,600 ohm, % watt. 


mmfd. 
mmfd 


= ry . | Li] 


dial shown next to the 
outer rim of the large 
tuning dial. Most 
readers will find this 
system sufficient for 
their needs, especially 
as this vernier control 
costs only ten cents! 
However, those who 
wish to add an elec- 
trical band - spread 
system may do so, It 
involves only a slight 
additional cost of 
from one to two dol- 
lars, and consists 
merely of wiring a 
two-gang tuning con- 
denser having a very 
low maximum capaci- 
ty (approximately fif- 
teen micromicrofar- 
ads) across the main 
two-gang tuning con- 
denser as shown by 
dotted lines in the 
diagram. It can be 
mounted between the 
speaker and main 
tuning control. This 
system is used only 
for the short-wave 
bands and becomes 
inoperative on the 
broadcast band. 
All-metal tubes are 
used in all stages but 
the last. In this stage 
(the output or second 
audio amplifier) an 


PARTS FOR THE COMMUNICATIONS RECEIVER © 


‘Carbon resistor, 400 ohm, 1 watt. 
Carbon resistor, 300 ohm, % watt. 
Carbon resistor, 200 ohm, %4 watt. 


Five tubular condensers, .1 mfd., 400 volts. 

Five, tubular condensers, 05 ‘mfd, 400 

‘Tubular condenser, .01_mfd., 400 volts, 

Three mica condensers, .0005 mid, 

Three mica condensers, .0001 mfd. 

‘Two slectrolytic condensers, 12 mtd, 450 

Electrolytic condenser, 10 mfd., 25 volts. 

‘Mica condensers, .003 mfd., and’.0016 mfd. 
(included in cofl kit). 

Converter tube, 6A8. 

Amplifier tube, '6K7. 

Amplifier tube, 6J7. 

Detector-ami 


Dial, 4-inch, with vernier attachment. 
Vernier dial, 3-inch (see text). 
Miscellaneous: Five dial knobs; aluminum 
panel and chassis, phone jack; wire. 
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octal glass tube is used. The same thing ap- 
plies to the 80, or rectifier, tube. 

‘The purpose of the beat-frequency oscil- 
lator is to introduce oscillation into the 
intermediate-frequency stage so that when 
tuning to weak or distant stations they will 
not be missed. With this oscillator in opera- 
tion, a slight whistle is heard each time a 
station is passed, much the same as that 
heard when tuning a one or two-tube re- 
ceiver with the regeneration control full on. 

Another helpful feature is the stand-by 


switch. This control cuts out the plate and 
screen voltages and silences the set but 
does not disconnect the heaters of the tubes 
so that the set can be switched back into 
immediate operation without any waiting 
for the tubes to heat up. 

‘The intermediate-frequency transformers 
are of the tuned-grid, tuned-plate type, and 
are adjusted to the proper frequency before 
leaving the factory. This adjustment allows 
for normal stray capacities found in the 
average receiver, and, unless excessive capa- 

cities are introduced such as grid-wire 


PINE 


SPEAKER 


® onorr @. 
: 3 
oe @ 


wave 
e@2e@ @ 


SW VOLUME TONE SW. SW. 


8 


mensions and or- 
rangement of 
controls should be 
followed closely 


and held in place by screws 
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‘SIDES Me"THICK 


shielding, only a slight touch of the 
trimmers is necessary to align the 
intermediate-frequency amplifier. How- 
ever, an oscillator should be used to 
align the set on the short waves. This 
will be done for a nominal sum by 
your local radio service man, 

The cabinet for this set should not 
cost more than fifty cents and is easily 
built at home. It is made of white 
pine three quarters of an inch thick 
and consists of only four sides, with no 
front or back. As the aluminum panel 
everlaps the chassis in length, it will 
prevent the chassis from sliding in too 
far, and at the same time provides a 
means of anchoring the whole set 
firmly in the cabinet by means of 
screws at each end of the aluminum 
panel. The back of the cabinet is left 
open to provide adequate ventilation 
| for the tubes. 
| ‘To givea dressier appearance to the 

control panel, apply a coat of brown, 
crackle-finish lacquer, 
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SIX NEW HELPS 


Volume-Control Replacement Kit 


‘MATERIALS for replacing any part or all 
parts of the volume-control unit of more 
than 400 different makes of radio receivers 
are contained in the handy kit at the right. 
Not only are variable resistors of various 
sizes and values included, but also assorted 
shafts, adapters, and couplings to fit prac- 
tically every radio made. 


With this kit you can repair the 
volume control in ony rec 


New Radio-Tube Tester 
Works Automatically 


‘Wit a built-in filing-card index, a 
new tester automatically adjusts it- 
self to show the condition of any re- 
ceiver tube. After a perforated card is 
placed in a slot, the tube is placed in 
the testing socket and a lever is pulled, 
This causes electrical contacts to be 
made through the card’s perforations and 
the tube's condition is registered on a direct- 
reading meter. The card to be used depends 
on the type of tube to be tested. 


Tiny Air-Spaced Trimmer Condenser 


EMPLOYING a novel principle of construction, 
a tiny air-spaced trimmer condenser of British 
design measures only 1” by %" at its base. Both 
the moving and fixed vanes are cut in the form 
of a contituous spiral. The fixed spiral is per- 
manently fastened around a composition center 
post. The moving spiral screws into 
the fixed one on a thread cut into the 
center post that prevents the vanes 
from coming in contact with one 
another. Thus, when an adjusting 
screw at one end of the movable 
spiral is turned, the capacity of the 
condenser is altered. At its minimum 
capacity, the idle portion of the mov- 
ing vane compresses to save space. 


Note the air-spaced trim- 
‘mer condenser's small size. 
Sketch shows how it works 
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FOR RADIO FANS 


ER 


Matched Units 
for Radio and 
Phonograph 


INSTEAD of being built 
as a single unit, a new 
two-unit radio-phono- 
graph combination does 
additional duty as a pair 
of end tables for a sofa. 
In one table is an all- 
wave receiver. In the 
other is a record-playing 
unit that literally broad- 
casts by radio the rec- 
ords it plays to the re- 
ceiver in the other table, 
or to any other set locat- 
ed in the same room or 
elsewhere in the house. The end table at left holds a radio; ot 


Blinker Light Shows - 
If Battery Set Is On 


REQUIRING so little current that it 
would take 230 years to consume the 
total power stored in the batteries of 
a portable radio in which it is used, a 
neon-type pilot light that shows when 
the radio is turned on is a feature of 
a new battery-operated set. Besides 
serving as a telltale, the "linker" also 
shows when the battery voltage drops 
below the minimum required for its 
operation. 


ht, © wireless record player 


Radio-Test Laboratory on Wheels 


For testing the quality and intensity of its 
transmitters’ signals in various regions, the 
Columbia Broadcasting System has equipped 
the sedan shown at the right with special 
apparatus that permits its 
engineers to make quick 
check-ups at any point that 
can be reached by car, The 
two finlike plates on the roof 
are “compensators.” Their 
purpose is to counteract any 
effect of the all-metal body 
on radio signals reaching 
the antennas: one a loop for 
broadcast reception, the 
other a dipole for ultra- 
high-frequency reception. 


Radio signals can 
be tested wherever 
this cor can drive 
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Hints for Car Owners 


Striker Plate Adapts Latch 
to Overhead Garage Door 


A REGULATION door latch may 
be adapted for use on an overhead- 
type garage door by the simple ex- 
pedient pictured in the photographs 
at the right, The metal section of 
the lock into which the latch bolt 
fits is fastened to the door jamb, 
and above this an easily made, 
curved striker plate shaped from 
114" by 1%" steel is installed end- 
wise, as pictured. The latch case is 
then positioned on the door itself. 
As the door descends, the latch will 
contact the edge of the steel striker 
and be forced inward to clear the 
top side of the metal receptacle 
into which it slides, When the door 
has been pulled down all the way, 
the latch bolt is then free to slide 
into place as on an ordinary swing- 
ing door.—W. 0. W. 


Choke-Rod Return Spring 
Aids Forgetful Drivers 


Ir You find that you sometimes run your 
car with the choke button partially out, for- 
getting to push it in after a cold-weather 
start, try attaching a spiral spring between 
the carburetor choke arm and a convenient 
spot on the radiator shell. Then adjust the 
spring tension so that the car vibration will 
joggle the spring and cause it to reopen the 
choke.—C, R. H. 


1 plate works. Easily shaped from ste 


depresses the latch as the overhead garage door is lowered 


Spring tension returns the choke if you forget it 


Garage-Wall Mark Shows Backing Limit 


The line shows the driver he has backed for enough 


220 


BECAUSE I use the extra 
space in the rear of my 
garage for storing things, I 
have to know exactly where 
to stop my car when I back 
it in. A few rear-end bumps 
convinced me that I could 
not trust my sense of dis- 
tance, so, with the car in the right position, 
inted a vertical line on the side wall of 
the garage opposite my head as I sat in the 
driver's seat. Now I back the car in with 
confidence, knowing that I have only to stop 
when my head comes even with the line.— 
LH 
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NIGHT SNAPSHOTS 
SIMPLE AS A-B-C with 


KODAK SUPER-XX FILM 


'VEN in the hands of a beginner, 
Kodak Super-XX Film, four 
times as fast as ordinary film, gets 
excellent indoor snapshots under 
Photoflood lamps. The pictures come 
out every bit as good as though they 
had been taken outdoors under a 


present camera with 
Kodak Film 


MARCH, 1940 


OUTDOORS 
IN SUNLIGHT 


INDOORS 


AT NIGHT 


summer sun. To give outdoor excel- 
lence to your indoor snapshots, use 
Kodak Super-XX always. (You don’t 
need an expensive camera to make 
snapshots indoors after dark; you 
can use any one at all that takes 
Super-XX, even a $1 Brownie.) 


++ Follow the few simple 
sin the FREE Booklet 


A fow minutes with this helpful book 
let ond you're head 


grams, easy-to-un 
At your dealer's . 
‘Company, Rochester, N.Y. 
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| Adne you a “hobbyist,” model maker, or master 
of a metal-working trade? ‘Then you're one who 
recognizes the absolute need of good tools to do 
good work. There's little difference between the 
Cost of hit-or-miss-quality files and Nicholson (or 
Black Diamond) Files, But there's a world of dif- 
ference in results—and satisfaction! 

Push a Nicholson double-cut flat file across a 
¢ of metal that needs a lot of stock removal, 
lind see it bite in like a hungry pup's fangs wh 
tling down a bon how ft holds to the ki 
like a keen-ed 
(patented) serrated. tooth constru 
Nicholson's ‘tough hardness and. other 


A popular work-hench assortment of Nicholson 
ox Bisct: Diamond Files will prove a prized possce- 
sion. Your hardware dealer can supply y 


wicHotso! 
19 Acorn Stes 
free hooks 


IN FILE CO 
Providence, 
4 File 


FOR EVERY 
PURPOSE 


FILES 
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TO RADIA 
TORAPIATOR ro HEATER 


Mt HEATER 


_PUMP INLET 


—PUMP OUTLET WELDED TO 
‘COOL-WATER PIPE 


Hot-Water-Heater System 
Uses Separate Pump 


IN SOME cars having a thermosiphon 
water-cooling system, a hot-water heater 
can be made to work by installing a water 
pump as shown above. I purchased a sec- 
ond-hand automobile water pump, removed 
the outlet and intake extensions, and welded 
the outlet pipe to the car-radiator intake 
pipe. A small nipple was then welded to 
the pump intake and the hose from the car 
heater attached. A supporting piece of iron 
was next welded between the pump and the 
cold-water pipe for the sake of rigidity, 
and a V-type pulley substituted for the flat- 
type on the pump, over which the fan belt 
runs to drive the pump shaft. To increase 


efficiency, a thermostat was placed in the 
upper radiator-hose connection.—L. J. L. 


Mir. 


Strips of Rubber Plug 
Holes in Tire Casings 


NAIL holes in a tire casing can be sealed 
with a strip of inner-tube rubber cut thin at 
the center and wider than the hole at the 
ends. Sanded and then saturated with rub- 
ber cement, the strip is pulled through the 
hole with a loop of thin wire, stretching it 
into place. Trim the projecting ends, and 
place a patch over the inside.—A. H. V. 
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(tle F-SERIES 
10" LATHES 


Power Cross Feed Standard Fguipment 


Whatever the Job-- These Features 
Help You Do /t Easier and Better! 


You buy a lathe with definite things in mind: Precision workman- 
ship—simple, convenient operation and complete versatility 
dependable, long-life construction. And price ly important. 
In all these respects you'll find experienced machinists advising — 
the modern Atlas.” Here are some of the reasons why: 

x Cross Feed standard equipment, Atlas is the only popu 

tiving you this feature that saves muck laborious work ot facing operativas, 
precision lathe, All six Atlas bearing 
‘surfacon are aligned to within -00% ia all planes, 

Custom-Bored Spindle Bearings positively aligned by boring each bear 
‘iter the headstock has been jtted to the beds ad 


‘omplete V- 
inge Countershafts—Rugged Zamak Alloy 


ed, powerful, accurate, ver- 
wan? say shop men everywhere. 


Sensible Prices, The 10” horizontal countershaft model above i $104.75 
‘complete ns shown less motor—with vertical (attached) countershaft only $99.75. 
Whatever the job, you can do it easier and better with an Atlas Lathe. 
See them at your dealer's or send coupon below for 1940 Catalog. 


‘sa real money-make 


ATLAS PRESS COMPANY garages and se 


255 N. Pitcher St., Kalamazoo, Mich. 


NEW YoRK CHICAGO PHILADELPHIA 
130 W. 42nd St. 35 E. Wacker at Wabash 113 N. Third St. 

eae eee re ie i | 

ATLAS PRESS COMPANY I 


255 N. Pitcher St., Kalamazoo, Mich. 
Please send 1940 Catalog on 0 10” Metal ! 
Lathe (1 6” Metal Lathe © 7” Metal | 
Shaper C) Drill Presses Arbor Presses 
‘and the name of nearest Atlas Dealer. 


Factory men wri 
fersmall part precision work.” 
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AMAZING RADIO VALUES! ! 


Dealers, Servicemen, Amateurs, P.A. men, Builders save 
Four Brerything in nadie’ at lowest pricealsseete parts 
Hit, tubes, tools, ham gear, PA: systems, phon? 
Fecarders. test" equipment™over 1.000" Ttems™ 
money oh every ofder! PREE-SEND COUPON! 


for every need at great 
Mmoney-tating. prices 60 differ~ 
ent models, 4 Yo 12 tubes. with 
ewest feaiures “Alr=Maj 
fewest ricer with 
ues. in” electric phone: 
9-Fad 


REVOLUTIONARY 
NEW A. SYSTEMS! | 


A tfonat new. srateme 

ndard.”* De Luxe 
tn Abs latent accesories, com= 
jowest piicessin ALLIED 'S 
log: New Time Payment plant 


Seng f9¢ RADIO BUILD, 
ERS: HAN 


it 
yearn east 


: 
| 
H i 
7 RUE your FREE 1940 Radio Supply Catalog. il 
15 Exctosep and ioe. send your NEW Radio Butlé- 4 | 
pO ee ntact | 
1 
1 vane, H 
1 avpress. = ||| 
1 1 
erry, | 
LSS =H 
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a 
Host FORCED” 
Over sTiCK f 
EZ 


Wooden Core Simplifies 
Drilling Hole in Hose 


Howes for hot-water car-heater connec- 
tions can easily be made in radiator hose by 
pushing a piece of wood into the hose as 
shown above, and then drilling with a wood 
bit of the proper size. The wood should be 
thick enough that the bit tip will not pene- 
trate the opposite side of the hose.—W. B. L. 


rapnire 
POWDER SPRAY 


Battery Hydrometer Used 
as Graphite Spray Gun 


AN OLD bulb-operated hydrometer, or bat- 
tery tester, makes a good spray gun to ap- 
ply graphite for lubricating purposes to 
metal joints, locks, or hood webbing on a 
car. Remove the float and clean the bat- 
tery tester with soda or some other alkaline 
agent to neutralize any acid that may re- 
main. Rinse it out with clean water, let it 
dry, then fill it part way with graphite 
powder.—R. J. H. 


Temporary Hose Repair 


To MAKE an emergency repair on a leak- 
ing radiator-hose connection, cut a long 
strip about an inch wide from an old inner 
tube, and wrap the strip in a spiral around 
the leaking section, applying some tension 
as you make the wrapping. Then wrap this 
spiral with adhesive tape, working back over 
the section in the opposite direction. The 
tape itself thus is kept from getting wet 
and losing its adhesive properties—S. R. 
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«+ethe MILDNESS 
of fine old Kentucky Burley 
tobacco, aged in wood. 

«s. the FLAVOR 
of pure maple sugar for ex- 
tra good taste. 

Packs easy in a pipe 
rolls smooth in a cigarette 


better tobacco for both. —Ssay Vewver!/ 


Copyright 190, Liccerr & Mvtas Tosscco Co, 
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SHORT CUTS FOR THE 
HOME CRAFTSMAN 


“antique” a piece 
of furniture 


rep! 
drum a 
used to, make 
depression in any, 
and corners are easil 
simulate wear. And 3 
the work after staining | 
matter. 

“Antiquiny 
job for 
Garnet Sleeves. 


| 
| 
| 


furniture is only one 
farborundum Bran 
They can be used 
“Of other ways to save Y 
ee tabor and money... t© help 
jou get more pleasure from yo 
ome workshop. 
fe dealer or mill supply 


complete line of 
oP i casives 


sk your hardwar 
Aoesots show 70% 


Sharpening stones. 
ther abrasive 

Srafcaman vead or 
rivenir sharpenit 

Hlostenced manual on hoy 
Bod help you do 

Beer work. 


THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. | 


Sales Offces ani! Warehouses in New York, Chicago. Philadelphia, 
Detroit, Clevel me ‘Pitlrgh,, Cinconat, ‘Grand Repias 
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Order blueprint numbers 378-379-380 for this boat 


PLANS AND PATTERNS 
for Building Our New 
FAMILY RUNABOUT 


HERE is an enjoyable season on the 

water ahead of you this summer if you 
own a boat. Our new round-bottom, all- 
purpose runabout is ideal for both cruising 
and racing, and complete blueprints, drawn 
to scale, cost only a dollar. By starting con- 
struction now, you can have your boat ready 
before the arrival of summer. 

For the benefit of readers who wish full- 
size heavy-paper patterns of the molds, tran- 
som, and stem, we can have them drawn 
to order by the designer for $1.50. The cost 
of both blueprints and patterns is $2.50. 
Blueprints are mailed at once, but there will 
be a delay of about ten days before you 
receive the patterns. 

Blueprints for many other projects are 
available. A few of them are given below; 
a complete list will be sent upon receipt of 
a stamped, self-addressed envelope. 


HOATS 
Cabin Cruiser, 17° long, for use with outboard oF 
Inboard. drives, '$56-357-368-809-F.. $1.50 


Camper's UUlity Boat, 11” 2° long.” éanvai 


‘covered, for outboard motor or rowing, 2M1-R 50 
Canoe, 16" ‘canvas-covered kayak; can be used 
‘sail, 192-193-101-R. nr 1.00 


Cam 


‘Covered Duck Boat, 13° @* iong, 370-... 30 

Runabout, 13° 534" long, weigh 275 1b: 

for outboards from 1 to 60-b.p.; can allo be 
Towed -(iilustrated above), 318-379-380. 

Fisherman's Outboard Boat, "3" of 11 6° ionj 
‘weighs 115 or 160 Ib., for motors from 3 to 1 
Ripss ean also. be rowed, Si4-S49-Re esac 

Lapatreake Skiff, 13,9" long welghs 229 ib., tor 


Ba 8 


33° long. wel 
‘ming-dish bull, S11-R 


(Continued on page 227) 
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Plans for Boat Builders 
(Continued from je 226) 


Sectional Rowboat, 9° 8” long. weighs 60 Ib., all- 
‘wood ‘construction: can be used with small 


Outboard motor, 340-041-R... - 1 
RADIO 
All-Wave Portable Receiver, 2 tubes, battery 
operated, 217°R 50 
“Amateur Short Wave ‘Receiver, 3” tubes. battery 
‘or 110-volt A.C. or D.C. operation, 185. 23 
Beginner's Battery ‘Receiver, 165A. 2) 
‘Blectric Headphone Receiver ican be wade 
Gompact for portable use). 130. 25 
One-Tube Receiver, battery operated, 103-0 123, 
FURNITURE, 


Double-Decker Bed, 277A 
Enrly “American Round-Top Stand. 101A 
Fireside ‘Benen, Colonial, 187A-1S8a, 

2° 0 trib) 30 


Ci 
Hanging Wall Cabinet 
Magnzine Rack, ladder ek ty je. ‘B50A.. 
Sliverware Chet 


‘eon, with removable ia ‘and drop leaves, 
20" by’ do" "top turning 
Upholstered “Stool, 240A. 


DELS 
BLUENOSE, famous fishing schooner, 17%" hull, | 
Cupger. shi 6 OREAT REPUBLIC,” irik* “poll, | 
Clipper Ship SEA WITCH, 8." nil 


Gouge Guard Patrol of 165%. Type, 
280-250-R ‘2k 


Concord Stagecoach DIAMOND TALLY-HO, 01," 
fone. 1S-116-117- 00 

Confederate Raider ALABAMA, 21'.* hill,” 35° 
‘306-397-F. 1.50 

Elizabethan Galleon” REVENGE, 31" “Will.” B08" 
207-208-200 1 

Fishing Schone? WE'RE HERE. of “Captains 
‘Courageotis.” CR. 

H. M.'s. Bo! 

Liner’ QUE: 

NOURMAHAL, power, yacht, Fi 


intruction Kits ure avilable for soine’) 
of these ‘mouels. “rum to tage 200 


MISCELLANEOUS: 


Baby's Crib and Play Pen, 26 
Bins und Animale ign puter, 
Henin Denizn oil's House’ 2 

Bulla intwe Purnittce, 
Blecttic™ Teacher. tq weation- And -anawee 
Mic roscey ki ie, “22 
leroscape Kit, juFti e. 280, 
Projector tor Pots ami Bl 
Six’ Simpue ‘Block Pussies, 63 


LEAFLETS AND BOOKLETS 


0 


Home Workshop Index fer 1937 10 
Home Workshop Index for 193 a0 
‘Home Workshop Index for 193 10 
Howto Build and Operate in inexpensive Are 
‘Welder and Spot" Welter 50 
How to Make Your Own Marionéites 50 
Inexpensive Photo Evuipment You Can” Make 
olurselt 50 
Workbenches ind Fool Cabinets” Vieaitet) co 


Popular Science Monthly 
353 Fourth Avenue, New York 


end me the blueprint, of blueprints, numbered 


T am inelosing. doliars, 


Name 


Street 


City and State 
(Peane print your nme and wiidrvas very vowel) 


(2. OF OUTDOOR 
at S 


thrills motorcycle 
riders enjoy! 
Own a Harley 
Davidson — take 
in club rail 

‘gypsy tours, races, 
huillelimbs—go on 
wondertul va 
tion trips at litle 
cost. See your 
Harley-Davidson 
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pas Go PRICES! 


And what have you got against pay- 
INE woods? Top 


Rood for top duality 
fast as now in the Craftsman feld. 


Save Up To $15! piel, Gout NEW 10 Gutae 
Feal BARGAINS! 1 ris apecial otters oo 


HFS. sTEA,TRAXS, of other plain var” 
Stata VENEENS: save up ta 


Send For perme Book TODAY! 


Ful of surprtees from cover to cover! Now for the frat time 
SUR 1G BLOCKS? Also DERS 


Blah oat up to 


\ MODEL AIRPLANES 


nd Scpostage for new Megow Caea- 
faely lustrated 


“rather powered Model Ai 
fle, HO-Gs 


HO-GAUGE 
RAILROADS 


‘and O-Gange Railroads, equip 
‘cat and supplics. 


MEGOW S asec 


MODERN toolmaker should have a pocket- 
size microscope of his own, It's the only 
way to keep in step with the inspector. 
1 don't quite understand why some machine 
rebabbitt certain machine-tool bea 


thrust ball bearings cost so little, com- 
pared to lost time and the setback in production. 


When permissible, you can do a much better 
job of threading with a die, either free-hand or 
in a lathe, if you turn V3" of that end of the stock 
to the root diameter of the die thread. You 
thus get a square start, and the turned tip can 
then be cut off. 


ver hear of making a coil spring from cast 
iron? Well, it is claimed it can be done with a 
recently developed gray iron that has a variety 
of uses and can be easily hardened. 


We are told that automobile-body designers 
first build up models of clay, 
and wood before making the E 
know some tool and. machine designers who 
would save the “boss” plenty if they did the 
same thing. 


Threading dials are one of the most practical 
additions to lathes in years. You can readily 
make one for an old model lathe, and you'll 
enjoy both making and using it. 


Heck time you drill a 2” hole inte 6” length 

lied or carbon steel, approximately 
jal goes to the chip pile. Add the 
labor costs and then look at the price list of 
seamless steel tubing. 


Old Auto Mats Reduce 
Fatigue in the Shop 


AT GARAGES it is often possible to obtain 
discarded felt-backed car mats. After the 
worn spots have been cut out, there is usu- 
ally a piece left that is large enough to 
throw on the floor in front of a lathe or other 
much-used machine. Such a mat is restful 
to a mechanic who is constantly on his 
feet.—ALLEN ZERBE. 
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BACKGROUND $8 THICK 


‘SKI JUMPER 2-PLY WOOD '§ THICK 


Small Wooden Ski Jumper 
Ornaments a Snow Suit 


‘WiTHt a ski jumper as the design, this little 
plaque makes an excellent gift for a sport- 
loving friend. It can be sewn on the breast 
pocket of a ski suit and the name of a club 
added in small painted letters. In sewing, use 
bright colored thread to represent a belt. 
Cut the background from 14” whitewood 
and paint it, if desired. Make a two-ply board 
of the same material with casein glue and 
leave in a press overnight. Trace the ski 
jumper on the plywood and jig-saw it to 
shape. Glue the figure on the background 
with cellulose household cement or other 
quick-drying waterproof glue and place a 
weight on it until dry. Round off and carve 
the figure slightly by hand or with a dental 
burr held in a chuck. If the latter is used, a 
speed of 1,700 to 3,000 r.p.m. gives good re- 
sults. Drill holes as indicated and finish with 
two coats of spar varnish.—EbWARD B. Fox. 


Office Envelope Moistener 
Made from a Test Tube 


IF A TEST tube is filled with water 
and covered with a piece of chamois 
skin as shown, it makes an excel- 
lent envelope moistener for office 
use. We had previously been using 
commercial moisteners consisting 
of a glass tube pinched at the end 
and fitted with a piece of felt. It 
always took a little time for the 
felt to become saturated, and the 
moisteners were hard to fill and 
keep from leaking. The homemade 
type has neither of these objec- 
tions. DUANE W. BAILEY. 
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WANTED: 


RED-BLOODED ADVENTURERS 


Men and Women 
Born.to Blaze the Trails 
: of the Blue 
Thrilling! True! Romantic! 
EVERY SATURDAY 
COLUMBIA BROADCASTING SYSTEM 


7:30 P.M., E.S.T.— 6:30 P.M., C.S.T. 
00 P.M.,M.S.T.—4:30 P.M.,P.S.T. 


presente ay WONDER BREAD 


Guildy’ 


PORTABLE 


nder 


does Those 


Tough 
Sanding 
Scraping 

Planing Jobs! 


10 Times 
FASTER 


“expert” finish! 
wood, metal, stone or pla ee 
whether it's a fat or curved surface whether’ you 
Want to sand, grind, polish, bull. remove paint or vate 
Bish, or sharpen tool—let GUILDSANDER help yout 
ive ht, easily portable—yet it's solidly made 
by si 
Even an inexperienced user 
smooth, “expert® finish, becaus 
SBrasive belt leaves no switis, no scratches! 
GUILDSANDER soon pays for itself by helping you 
to do MANY tedious, “dificult 
Serecatle jobs 10 TIMES FASTER— 
3hd-a hundred times easier—than can 
‘rey out_ GUILD. 
Tor write a 


Ml 


+ +++ ond You're SURE fo get an 
Whether. i 


sure to get a clean, 
‘the hich speed endless 


SYRACUSE GUILDTOOL COMPANY 


1740- 2 No, Salina St. Syracuse, New York 
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Craftwork Kits 
for Building 

WARSHIP 
MODELS 


Linoleum top converts table 
for practical kitchen use! 
LEAR the decks of your workbench and 


Size table top with one transform it into a miniature shipyard. 
coat ef CASCO. Saad ( ~ j You'll have loads of fun building models of 
se 


hen dry. Aj id 
ee ee ears _— battleships, destroyers, and other ships. Our 
linoleum or oilcloth 13 construction kits contain all the raw mate- 
rials and instructions for making a wide va- 


onto top. J , 
eae ee ee ee 4 riety of vessels. The complete list follow: 


CASCO GLUING GUIDE. LA 


Gives dozens of practical n STANDARD SHIP MODEL KITS 
. j D. Spanien ‘galleon, 24 hull, 30°” over ‘ail 

Here's one glue that does many jobs! Because you | Battleship U.8.8. ‘TEXAS. 1” lonk 

ix CASCO, you can mix it to just the rightcon- | G;  Eilzabetan galleon REVENGE, "36" ll 
sistency for any materials—and make joints that) 1 Fyrrayut's’ flagship HARTFORD, steam: 
resist heat, moisture, rough handling. And-all slooprot-war, 33%" hull, 41" over 

CASCO is exsy to use, No heating, No mess. 9, Privateer SWALLOW, a Baltimore clipper, 
Just add warer and mix. You get the same clean, 1244" hull, 20" “over ‘all. vey AM8t 
‘easy-spreading glue that leading furniture manu-| ‘* fui!"Ze" overall 


¥. Trading schooner, ‘Maine type: THe hi 
Ne" over all 

| 28. U.S. Navy destroyer PRESTON, 31 i 

| 38 CONSTITUTION ("Old Ironkides”) 21" 
hull, 31" over al 

48, Clipper ship GREAT REPUBLIC, iii," 
i. 


facturers and wood-workers use for per- 
manent joints. 10 to 65¢ at hardware stores. 


NEW opp JOB CEMENT ‘5S. Coast Guard rol of 165-ft. type, 20%” 
Used by big industries, mow bandy - pa Sian TORRE ST a 405° 
tubes for Boma scbosl oft Sic ge a 
‘Son’ Dretett "peas ou fags 4 88, Fishing schooner BLUENOSE, 1744" "hull, 

oe on Largs Eabing oe ist 
tube, 25¢ at hardware stores. 98. New Bedford whaleboat, with complete 


108 Toop. Dark Tisged! 210" hull Bae over il 8.20° 
FREE Handy Workshop Folders (Continued on page 232) 


CASEIN COMPANY OF AMERICA, Dept. PS-240 


350 Madison Avenue, New York, N.Y. A model of the 
Please send me free folders checked below: Now pSeatroyer 
0 HOME WORKSHOP HANDBOOK. Tells where to et free and | with our Kit 2S uN 
low-cost booklets on every workshop subject. New 
D GLUING GUIDE. Complete gluing directions and 70 success- 
fal home uses for CASCO GLUE. 


G PROJECT FOLDER. Descriptions of 24 popular projects 
available in plan form to CASCO users. 


1D CASCO FLEXIBLE CEMENT FOLDER. Directions, suggestions 
for home, school and office. 


Neme—____ 


Address. 
-——-Save 2c. Stick coupon on penny postcard-——— 
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Get The INSIDE FACTS 


gy. Pere nw ee 


your workshop—there 
are vital inside facts 
you simply must know 
\efore you can make 
a sound decision, These facts are 
now available to you in the 


New 1940 
Delta Catalog 


which not only lists’ the complete 
line of Delta “Quality” power 
Sacatoe ren tbeloce 
ints to" look for in 
wer tools, It explains the 
vantages of “diamond-boring” of bes 


B" 
wings and 
bearings. It illustrates many hidden features 
of design and construction that make for 
Jong, better service in power tools. It takes 
up the major power tools one by one and 
analyzes various types of design and shows 
the advantages and disadvantages of each 
design, It shows you the features you should 
look for in selecting power tools for your 
Kf i for y 
shop, Truly this new 1940 Delia Catalog ig 
JUYER'S GUIDE—crammed with useful 
information that every craftsman should 


New Time have. Send the Coupon for your FREE cop 
(also send 10c for the new Project Be 
Payment Plan No. 6, containing working drawings ‘and 


sigs instructions for many new and “out of the 
Sd toes caolt ordinary” things to make). 

thar typify Delta extra value and on oe oe 

tetra quality. It embodies numer 


ous features and advantages de- 
ceca DELTA 
er Sri aca hang fe wr6.60. 


metal and woodworking tools is 00-424 easy vieNnA avenvi 


{terms through Delia dealers Sead Sbc Ba be ae 
for details. 


TRIAL eee 


at Hobart risk Pasa ener 


Farle Meg er youn wrtpra ray ron irscir 
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P. W. 
REPAIRS 
FURNITURE 


\Plastic Wood handles like putty—hardens 
into lasting wood. Makes quick, yet perma 
nnent repairs to broken 
furniture, resets loose 
drawer pulls and casters 
Incans or tubes at Paint, 
Hardware, 10f Stores. 


nap wenakcing Clas esti Seacnee 
Gee atlas 


Vact-wati 
teedtocataty, 


ns. 


SP2K 


Kits for Building Models 


(Continued from page 230, 


Revenue Marine Cutter JOE LANE, a top- 
sail schooner, 13%" hull, 21” over all. (Kit 
contains precision-shaped hull and finished 
Diocks, deadeyes, belaying pins, ete,)... 


MODEL-OF-THE-MONTH KITS 


Aircraft carrier SARATOGA, 18" long 
Convoy of four U8. destroyers, each 64 "long _.75 
U.S. cruiser TUSCALOOSA, 11%" long. 
HISPANIOLA of the book and movie 
“Treasure Island,"" 7" long 50 


Z WMS. BOUNTY, 814" hull, 113° overall... 1:50 
2M. Ocean freighter, 14" long. 1150 
SM. Yacht NOURMAHAL.-#i¢* ong’ 100 
SM. Liner PRESIDENT LINCOLN. 14%" jong.” 1:30 
6M. Fishing Schooner WE'RE HERE of "Cap: 
tains Courageous,"" 914" over all 8 
‘TM. Fleet, of nine modern U.S. Aghting ships, 
cluding ‘superdreadnoughi, light serult 


i 


reraft carrier, submarine, 
royera; scale, 1” equals 100 


SIMPLIFIED SHIF MODEL KITS 
Liner 8.8. MANHATTAN, 


1B" 100E senrn 


for 


Y row. material 
r making this 12” model of the “Indianapolis 


Cruiser U.S.8. INDIANAPOLIS, 12" long... 1.50 
per SEA WITCH, 91" hull, 13° over wil 1.50) 


MISCELLANEOUS 


Whittling kit with two shaped blocks for 
making sea captain 544" high 

Whittling kit for six different Scottien; 
ig 2" by 2%". sawed to shape 


1.00 


Copycratt whittling Kit for: making one of 
Hobo Hank novelties, Includes 
5%" high “1.50 


ing @ model of Dopey 
Dwarf, 9° high, Ready to assemble .... 2.25 
+ If you live west of the Missiasippl River or in 
nada. add 50 cents to prices marked with an asterisk 


‘and 25 cents to prices marked with a dagger (1). 
Popular Science Monthly, Dept. 20 

353 Fourth Avenue, New York, N. Y. 

Please send me Kit for which I 


inclose § (or send €.0.D. 0) 
Name 

Address .... 

tty. Btate, 


(Picine print your nani and aidresn very cicarty) 


made’ only in the 
Canadian orders cannot be send ©.0.D. 
note above. 


mnited States and Canada, 
‘Also seo 
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No reason for ertor with this improved steel tape 
Ki 


Wyteface is easy 
a long life. 25, $0, 75, 100 ft. lengths, Mail coupon, 
today for free sample of line and illustrated folder, 


ravorite WY TEFACE 


STEEL MEASURING TAPES 


LooK 
FOR 
THIS 

DISPLAY 


GERSTNER Tool Chests 
etter, ‘Finer, more Desirable Chests for 
‘Metfiuta aria "Zoutmaters bree Oatalog. 


‘540 column's 


FREE TRAILER BUILDERS’ GUIDE anocataoc 
NEW EDITION 


Drive & By COMPASS, 


Incold weather cnet 
Seagate hs tnpnsag 
Seton me epean 


epee ze Pr fe 


your GRAN arte anes 


Foley MFG. CO., iinsesnons 


ing busine 
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Make MOVIES 
Your Hobby! 


@ Make your hobby the most fas- 
cinating hobby of all—bome m 
des! It's fun! There are unlimited 
opportunities! And with a Filmo 
Camera, you get professional re- 
sults with amateur ease. For 
Filmos are precision-built by the 
makers of Hollywood profes- 
sional movie equipment. 

Just press a button, and what you see, you get! It's 
‘that easy! Palm-size Filmo 8 makes movies in color 
or black-and-w indoors and out. Has extra 
speeds, device for animating cartoons, provision 
for using special lenses, and other features which 
make it a basically complete camera that keeps 
pace with your skill. Only $49.50. Mail coupon 
today for free movie booklet. Bell & Howell 
Company, Chicago; New York; Hollywood; Lon- 
don, Established 1907. 

NEW 16 MM. FILMO 
SHELLOADING CAMERA 
Eliminates film threading and 
permits mid-reel changes 
rom color to black-and- 
white film, With fully color- 

corrected F 2,7 lens, $115. 


FREE Movie Booklets 


Filmo 8 


ont 495° 
$10 Down 


PRECISION-MADE BY 


BELL & HOWELL 
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Fan Base Holds Camera 
for Table-Top Shots 


For table-top photography, a substantial 
tilting support for the camera may be ob- 
tained by using the base of an electric fan. 
The camera is mounted with a piece cut and 
shaped as shown. 
A nickel or chro- 
mium-plated auto 
radiator shell, ob- 
tained at any 
junk yard, pro- 
vides good ma- 
terial for this. 


The bose of on 
fon provides a substan- 
tial stand for a camera 
used for table-top work 


Cardboard Adapter Keeps 
Cut Film in Holder 


WiHtex you lack a cut-film sheath to en- 
able the film to be used in an ordinary metal 
holder, or if you wish to use a smaller size 
of film than usual in the holder, cut card- 
board to fit the holder and slip two rubber 
bands over it. Any size film may be held 
under the bands. The cardboard should be 
given a matte black color, al- 
though for clearness this is not 
shown.—O. B. 
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THe argus SPOTTING SCOPE 


55 MM. 
OBJECTIVE 


ARGUS SPOTTING SCOPES ARE 
GUARANTEED FOR THE LIFE OF THE 
INSTRUMENT AGAINST DEFECTS IN 
WORKMANSHIP AND MATERIAL 


Objective Lens $5 mm. (or 2-2/16 Inches Clear Aperture) FOR FU! 


BRILLIANT scope, made by the manufacturers of pre- 

cision-built Argus Candid Cameras. Fine, laboratory- 
tested optical quality insures accurate results in spotting 
targets, doping the wind without eyestrain—for all sports 
activities. 
Gives clear, sharp definition of target and hits, 20 times 
actual size. Spots .22 caliber shots in the black at 200 yards 
under average light conditions. Regularly equipped with 
finely corrected 20X eyepiece, or your choice of 12.8X or 
26X eyepieces as initial optional equipment at no extra cost. 
Extra long eye relief and new sloping eyepiece in all powers 
for those who wear goggles while shooting. Protective 
metal caps for objective and eyepiece lenses standard 
equipment. Sturdily constructed for long, hard wear, yet 
weighs only 43 ounces, Attractively finished in glossy black 
and black crackle and trimmed in chrome. A handsome 
leather carrying case is available—many other outstanding 
features at the low Argus price of $45.00. For detailed 
specifications, see chart below. 


MAIL THIS COUPON 
RTHER INFORMATION 


Antarnational Researeh Cor. cr 
558 Foot Ss Aon Nbr, 


mation on Argus Spotting Scope 
and accessory equipment. 


Fleld of View at 1000 Yards 


Eye Relief in mm. 
‘Length enended — 145/8 inchs. Weight — 43 eencet. 
INTERNATIONAL RESEARCH CORPORATION, ANN ARBOR, MICHIGAN 
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i 
| 
| Please send me complete infor- 
| 
! 
| 
I 


ae | 


Now — order at home. Select your 
camera, equipment and supplies from 
the book that has everything in pho- 
tography—all the leading names—at real mowey-saving 
prices. Amateurs and professionals alike have made this 
book their photo-buying guide. Send for your FREE 


CAPTURE THE COLOR OF LIFE 


YOUR OWN MOVIES! ONLY i0c A DAY! 


<a) 


Ory 


FOR MY NEW 
GAINGRA 


Here is Harcld Hunt's latest edition 
1040 burers guide and catalog. Noung 
ished th the. 


on. finishing. many new ideas for experts 
(Ax a new cupplementary service showing 
hesinners how to make beautiful furniture 
the first week) — "Experts and Amateurs: 


Get this book NOW 


Oiled-Silk Cover Keeps 
Hypo Free of Dust 


WHEN a tank containing fixing solution is 
left uncovered, it rapidly accumulates a 
sludge of dust particles, which may cause 
spots on prints or films. To keep the hypo 
clear, provide the tank with an oiled-silk 
cover having an elastic band around the 
edge, such as those sold for slipping over 


Old Camera Diaphragm 
Fades Movie Scenes 


AMATEUR movie makers can easily make 
fade-ins and fade-outs by mounting the dia- 
phragm from an old camera on a piece of 
band iron as shown below. A hole is drilled 
for the tripod screw to enable the device to 
be held firmly between the camera and the 
tripod top. A short rod attached to the dia- 
phragm indicator facilitates its operation. 
In use, the camera motor is started and 
the diaphragm opened moderately fast for 
a fade-in. The procedure is reversed for a 
fade-out.—WALTER HoaG. 
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TRY THIS NEW GUN ON 
SMALL GAME AND VERMIN 


C BARREL SELECTOR 


-22 Rifle and .410 Shotgun in ONE! 


.22 Cal. Long Rifle Barrel over a .410 Gauge Shotgun 

Barrel. Barrel selector adjusts mechanism to fire either 

$ 14-35 barrel, Single trigger. Opens like a shotgun, quick to 

reload. Well balanced. Ask your dealer to show you one! 

J.Stevens Arms Co., Dept. SM-240, Chicopee Falls, Mass, 
Division of Savage Arms Corporation. 


TEVENS ¥ii3022 
WELDS Fewoens: 


CYLINDER BLOCKS, 
BODIES, FRAMES, ETC. 
Does Farm, Factory 
Jand Home Repairs 


pair Job that can Ye done in 
hayvone hout Many welds 
“mga 8 


PAIL oes rt 


Welder 
fe 


m8 profitable welding business of Your own. Write 
ToD. 


DYNAMIC WELDER CO. 2226 KS, Silverton Rood, Chicoge, tilinols. _L 


es Sand for NEW SHIP MODEL 
eS KIT 
: 


“ont inter nh Retouching Table 
feriar qa tet Sa wD ome 


Ena ine 
yan Woot 23.St, New York 


COMPLETE OUTFIT . . . . ONLY $ 9s 


Ruby Bulb—2 Enamel Trays—4 Tubes of Universal 
Pound of 


2, 275 Livingston Stu, Re ay Cha 


“AMAZING NEW ONE MAN PRINT SHOP *2 


ITS FROM REAL METAL TYPE, REAL INK, COMES COMPLETE 


including, substantialy-bullt, ALL -STEEL press, mechanically 
fubber Mixing roller, Hxaty ments steel tepe chase, 13e-piece set of 
Goth, pe; en, and em unde thin sateen feels, lock-up screws, inky 
bpioer and sieb-by-step instructions, casi {lowe 
Prints 
ace with, 
wits you peter tach 62 De 


aie 


=| Batelitehanch 


AT YOUR DEALERS 
you, wri 


HOME FOUNDRY MFG. CO. 


3124 W. Fifth Ave. Dept. 5-2 Chicago, 


Insist on Genuine “MOTO-TOOL” 
OVER 25,000 R. P. M. 


10-DAY TRIAL. : 


hoor 16." 


ig 


ANYONE CAN 


Car Owners! Meet Master Glaze—the sensationally different 
Tuster for new and used cars! , Not a wax—not an oil polish 


‘unique discovery —a ereamy li 
‘quick and easy to apply! Gives a hard, 
lass-likesurface. Even gasolinecannot duli 
ful" Lasts aix months toa year! Amazing 
luster—beautiful, sparkling clean and bril- 


Please mi 
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10 NEW SETS OF STANLEY, PLANS 


Select the sets you 


STANLEY TOOLS 


222 Elm Street, New Britain, Conn, 


Sleveland Boat Blueprint Co. Statlon A-333 Cleveland, Obie 
STOPPED 


ta Siffy 
-or Money Back 


‘use world-famous, cooling, 
tion, Greascless, stainless. Soothes irritation and quickly stops. 
the most intense itching. 35c trial bottle proves it, or money 
back. Ask your druggist today for D. D. D. 


The New 


COMB-A-TRIM quitter 


Trim pour ir without eutenperieme, 


i e 
ei eth 
‘AcTrimCe, 
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The Making of an Army Flyer’ 
(Continued from page 124) 


Even swank colonels with eagles on their 
shoulders had to come in for regular drill in 
navigation and blind flight. 

‘The cadet in the jeep was having trouble 
with his turns. The indicating wheel was 
tracing a snake track as he tried to straight- 
is course. 
fellow ought to be able to fly a simple 
compass heading,” criticized Sanders. He 
had owned a small cabin monoplane at twen- 
ty and felt himself an old hand at flying. 

Ryan gave him a sidelong glance. “Ever 
fly under the hood?” 

“No, but anybody who has had twenty 
hours in the air should be able to make 
ninety and 180-degree turns with his eyes 
shut. If you keep your ailerons even, it’s 
just like steering a bobsled, only you move 
your feet the opposite way. What's hard 
about that?” 

‘The plane leveled itself, the hum stopped, 
the hood lifted, and “Chubby” McElroy’s 
round head emerged from the cockpit. He 
mopped a pink face with a handkerchief as 
he stepped down. 

“What's the matter, Lindbergh? 
get lost at sea?” 

“Corrigan, you mean,” corrected another 
cadet. “He started for Philadelphia and 
landed in a duck pond west of Cincinnati.” 

“All right,” cut in the instructor. “Put 
‘em back in the hangar, you barracks pilots. 
Who wants to start on his jeep time?” 

“C'mon, Sanders,” urged Ryan, with sus- 
picious enthusiasm. “Show the rest of us 
dodoes how to do it.” 

Sanders grinned confidently, swung a long 
leg over the cockpit, dropped into the seat; 
and pulled the “ignition” switch. The fan in 
the front of the fuselage sent a brisk breeze 
whistling past his ankles. He clamped the 
headphones over his ears, swung the hood 
down tight, and the group at the table heard 
his “Ready!” from the instructor's head- 
phones. 

“Climb to 2,000 feet and make a ninety- 
degree turn to the left,” said the instructor. 

The jeep's elevators lifted, the nose | 
pointed upward; the hum of the blower in- 
creased. Then soon the jeep leveled off and 
began to edge to the right as the rudder 
bent slightly. 

G Flight’s instructor turned to Rick. 
“Jones, if he makes a one-needle turn at 130 
miles an hour, how long will it take him to 
turn ninety degrees?” 

“Thirty seconds, sir.” 

“Right. Watch your clock, Sanders. 

(Continued on page 241) 
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Wo CASTS 


WO BACKLASHES 
WO THUMBING 


Ideal for night Bshing 
and beginners. 

3 Wondereels~$6.50, 
$10.00 and $15.00, 


New GLO-LITE Mouse 
Bait: Glows 5 hrs. if exposed 
‘Soc value— 


Sec portpad 
Send cash 


OD 96 page Fishing 
limited supply). Guide and Catalog: 
or stamps. Write today. 


‘SHAKESPEARE CO., 235 E. Kalamazoo Ave., Kalamazoo, Mich. 
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LAWN MOWER SHARPEN ER 


fy owe that ote 
Bite around 


in grind fobs each sear, proves beso 
nders 40 very eatisarior. work. Wi 
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"Tulip, Phoenix, Ariz, 


You Too Can Make Big Money 
an tes sou how to at. The Foley Lawn Mower Sharpen 
cx guialy aa 
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Fee 


Joo tunivess the year around Send Coupee oder 


FOLEY MFG. CO., iiimnpsis! 


‘Minmenpolie, Milne 
Send Free Plan for making money sharpe 
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“Ifyou want to ski well you 
must practice everlastingly 
at_sngwplows and stem 
turas. 


aa got to. ee Boog 
find tha ws Northiand Suis 
oleate’ 


ore for your 
Ser up ygur conke 

F- Hannes pchocsder, 

No. skier, used 


skiin, 
worl 
ind recomme 


"Hw ToSt oder, smadbed Noctsiaad 
NORTHLAND SKI MFG. COMPANY 


World's Largest Ski Manufacturers 
‘St. Paul, Minnesota 


94 Merriam Park 


sep Tests Everything Electrical 


L. S. BRACH MFG. CORP. 
TT LERD 55 cicnerson st, Meware, Me 


HOW TO GET eS 
=a¥ = Gin 


4 ibs. for $1, postoaia 


tity lmited. oF 
Mississippi 1 


~NEW v ROOFS OVER OLD 


fr 3¢ A SQUARE 
FOOT 
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The Making of an Army Flyer 


(Continued from paye 239) 


By now the indicator had traced a square 
turn on the chart. But even as it straight- 
ened, it began to edge back again, leftward. 
In a moment the pilot realized his mistake 
and corrected it. But soon the rudder shifted 
back and again he was off to the left. Then, 
in a few seconds it made an equally wide re- 
turn to the right. The indicator was tracing 
a curly spiral on the chart. 

“He's tightening up on the turns. Now 
watch this.” 

Suddenly the nose jerked quickly to the 
left as Sanders gave an impatient flip of the 
rudder bar. Brought up too sharply on a 
turn, the jeep promptly slipped off and nosed 
into a spin. Around and around it went, the 
pilot fanning the air with the controls and 
vainly trying to pull out. 

About the table, grins widened. The in- 
structor bent toward the microphone. 
“You'll have to neutralize your controls, 
Sanders. ... Keep your air speed up—she 
stalls below sixty-five m.p.h. .. . That's the 
idea. Now pull her out.” 

‘The spin stopped, but in an instant, San- 
ders was off in the other direction, around 
and around. 

“Well, make up your mind,” said the in- 
structor softly. “Are you going to fly it by 
instrument or by the seat of your pants?” 

The Jeep's controls shrugged compliance. 

“All right. Now pull your rudder over 
the right until the compass reads ‘East’. 

Sanders obeyed and the jeep leveled out 
into even flight. 

“Now how are you getting along?" 

“1'm still spinning!” was the startling an- 
nouncement. G Flight doubled up in silent 
laughter. 

“Well, guess you'd better come down if 
that’s the case,” replied the instructor. A 
moment later a very red-faced cadet lifted 
the hood. His jaw dropped as he noticed his 
stationary surroundings. 

“Bail out, Sanders, you're going to crash!” 

Helpful hands reached up with exag- 
gerated solicitude, to help him down, San- 
ders waved his arms in surrender. 

“All right, all right, I give up! So far as I 
can see, I'm still in a spin, but I guess may- 
be those instruments know what they're 
talking about. Maybe a bobsled is a better 
proposition for flying by the seat of the 
pants than an airplane, after all.” 


Next month, Sterling Gleason will tell how 
Rick Jones completed his training and re- 
ceived his wings as a full-fledged Army 
flyer. 
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600 Miles an Hour 


in the Air 
‘Continued from page 104, 


heavily in the reduction of this variety of 
drag. 

Rivets, for example. High-speed wind-tun- 
nel tests have shown that the usual number 
of 3/32-inch brazier-head rivets in a metal 
wing increase its drag by twenty-seven per- 
cent if they are exposed, but increase it by 
only six percent if they are countersunk. 
Spot-welding causes even less drag, provided 
that the depressions at the welds are kept as 
shallow as possible. Conventional lapped 
joints are responsible for a nine-percent in- 
crease in wing drag, but if the joints are 
joggled they cause only four percent more 
drag than a perfectly smooth wing. Manu- 
facturing irregularities, such as waviness in 
the metal sheets and joint imperfections, 
cause an eight-percent increase in drag. 
Paint sprayed on the wings of a certain 
plane increased its drag at 225 miles an hour 
by fourteen percent, 

In their desire to increase the speed of air- 
plane flight, scientists haven't lost sight of 
the necessity for increasing their safety. 
Continuous investigations are conducted 
with the purpose of making it possible for 
designers to produce planes with improved 
stability and control. 

Many experiments for this purpose are 
made in the twelve-foot, free-spinning wind 
tunnel at Langley Field. Models are launched 
in a tail spin in the rising air stream. After 
the spin has fully developed, a clockwork 
mechanism in the model sets the controls for 
recovery and the model's action is recorded 
by a motion-picture camera. These tests 
make it possible, before a plane is built, to 
determine whether it will be controllable. 

‘Until a few years ago, the United States 
was the world’s undisputed leader in aero- 
nautical research, but since 1935 the em- 
phasis placed on flight investigation by Ger- 
many and Italy has enabled them to catch 
up with us and perhaps forge ahead of us. 
Germany has a 600-mile-an-hour, full-scale 
wind tunnel at the great research center at 
Adlershof—Eaglecourt—which employs four 
times the personnel of our Langley Field 
laboratories, and has three other major re- 
search centers. Italy also has a marvelous 
laboratory in Guidonia, a new city devoted 
entirely to aeronautical research. With the 
appropriation by Congress of $10,000,000 for 
a new N.A.C.A. flight laboratory at Sunny- 
vale, Calif. to supplement the work being 
done at Langley Field, Uncle Sam is making 
a new bid for military and commercial 
supremacy in the air. 


NOW A GENUINE 


EVINRUDE 


“MATE wvinrude history! 

4 Asmartand capa- 
ble outboard offerin, 

all of Evinrude’sf 

features — Hooded 

Power — Co-Pilot steer 

ing — fingertip controls 

— Underwater Silencing — trouble- 

proof Centrifugal Pump Cooling — 

extraordinary starting ease — a com- 

ise 1940 Evinrude for only $2995! 

its any boat... great motor for fish 

ermen.. runs ali day on a gallon of fuel! 

WRITE FOR 1940 CATALOG — FREE! 

Neg, slog decries comple line of ning 1240 
Bipdals, including, sensational new 4-cylin 
2 cheilingly smooth 4-cylinder perfor 

Zephy iy soviet pero, 


ance with light weight and low 
Bo models, wi 
today. Addeens, EVINI 
dorch a7th Street, Mil 


SHIP MODEL BUILDERS 


Send your problems to us. Our model con- 
sultant can help you whether. bexinner oF 
Sid. hand. We have a complete department 
Of ship models, mode! kits, and acale Httings. 
Write to Ship Model Department 
JAMES BLISS & €0., INC. Est, 1832 
220 State Street Boston, Mi 


mechani 
Won 


Se. Market, Dep. £2, Cheap, U.S.A. 


FEBRUARY, 1950 Please mention Porttar Sciesce Mosruty when writine te advcermers 


AMERICA’S MOST 
FAMOUS CYCLE NAME 
FOR FIFTY YEARS: 


243 


a 
Sa 
s 


zs 


GOOD TOOLS 
NEED GOOD Onl 


When you work with tools, 
they must be in working con- 
dition, 3-IN-ONE Oil keeps 
tools clean and bright. It oils 
the working parts; protects 
against harmful rust and 
tarnish, Get it at Hardware, 
Drug, Grocery, 10¢ Stores. 


$252 "IE SiomaRne 


WESTLAKE MODEL CO., DEPT. PS-24, ERIE, PA. 


DOWT THROW FURNITURE, 


GERS 


LIQUID FISH GLUE 


BO 


244 


Please mention Porctar 


Scuznce MoNruty when writing to advertisers, 


Gus Shockproofs a Car 


(Continued from page 144) 


a steady one. Very much obliged to you.” 

Joe Kent, an out-of-town salesman who 
waits, whenever he can, until he gets to the 
Model Garage to have his repair work done, 
was the next caller. “I don’t know what's 
the matter with this bus of mine,” he com- 
plained. “It's running all right, but it burns 
up almost as much oil as it does gasoline. 
T've lost almost two quarts in a hundred- 
mile run today. 

“T've got a few calls to make in town, and 
I'd better make them now,” Kent said. “T'll 
come back when I've finished, But I wish 
you'd take a look at my windshield wiper 
right now. It isn’t working well, and it’s 
starting to rain.” 

Gus looked the wiper over and then dis- 
connected the vacuum line at the manifold. 
‘Then he grinned. “Guess I brought down 
two birds with one shot,” he said. “Your 
vacuum line is filled with oil—that’s why 
your wiper doesn’t work right, and also why 
you are using so much oil. The diaphragm of 
the booster pump that makes the wiper 
work at a uniform rate of speed is broken, 
and the oil is being drawn right into the in- 
take manifold. I'll connect your wiper direct 
to the manifold now, so it will work all right 
for this afternoon. When you bring the car 
back I'll put a new diaphragm in the booster 
pump, and your oil trouble will be over.” 

After Kent had driven away Joe Clark 
came into the shop to collect time and ma- 
terial slips. He frowned as he glanced over 
the sheaf of them that Gus handed him. “AIL 
little picayune jobs,” he grumbled. “Well, 
that’s the way in the garage business—just 
one darn thing after another.” 

“Sure,” Gus said. “That's why I like it.” 
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Question Bee 


ALL R1GHT, let's see how well you came out 
in the Question Bee on page i40. The let- 
ters in the list below indicate the correct 
answers to the numbered questions. Check 
your results with the list and give yourself 
five points for every one you had right. A 
total score of 75 to 85 is good, and 90 or 
better is excellent. 
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Table-Top Oil Refinery 


(Continued from page 211) 


gone well, you will find that the oil bas 
thickened considerably or has actually 
turned solid—depending on the degree of 
activity of your homemade catalyst, and oth- 
er conditions in carrying out the experiment. 

You can make your product a little purer 
by filtering it, while hot, through a pledget 
of absorbent cotton placed in a funnel. This 
removes the nickel catalyst mixed with it. 
Both the oil and the funnel must be warm 
during this filtration, or the oil will harden 
in the funnel and refuse to flow. 

Another oil that lends itself to home- 
chemistry experiments is the oil from the 
seed of the flax plant, or linseed oil. Used 
in making paints, linoleum, printing inks, 
and putty, linseed oil has the unusual ability 
to combine with the oxygen of the air and 
form a stiff, rubberlike film, The thick 
scum or skin that you see on the surface of 
paint in a can is a film produced by the oxi- 
dation of linseed or other oils of the paint, 
forming compounds that are termed linoxins. 

You can easily show how such an oil 
combines with the oxygen of the air, and at 
the same time demonstrate the first step in 
the manufacture of linoleum, Cut several 
pieces of cotton cloth, an inch or more wide 
and six or eight inches long. Hang the strips 
vertically in a warm place, with a noncom- 
bustible tray beneath them. Pour linseed oil 
over the strips, letting it trickle down and 
saturate the cloth. To each fluid ounce of 
the linseed oil that you apply, there should 
previously have been added several drops of 
‘a liquid drier (a metallic resinate or bo- 
rate), which may be obtained at any paint 
store. The drier acts as a catalyst to speed 
up the oxidation of the linseed oil film. At 
the end of several days or weeks, the cotton 
strips will be so stiff that they can be held 
horizontally by one end without drooping. 

By repeated treatments of this kind, the 
cloth may be given a thick layer of oxidized 
oil or linoxins. In making linoleum, such 
strips are prepared in warm buildings; the 
strips are ground; gums, resins, coloring 
pigments, and cork dust are added; and the 
whole is fabricated into sheets of linoleum 
for your kitchen and other floors. 

Linseed oil also combines with sulphur, as 
do other vegetable oils, notably rapeseed oil. 
A rubbery product is the result. Try heating 
a tablespoonful of linseed oil with a pinch 
of ordinary flowers of sulphur, stirring until 
the sulphur has melted. The mass can be 
drawn out like rubber and even has the 
odor of rubber. Under the name of “factice,” 
it is used as a rubber substitute. 
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Your Microscope Reveals 


Secrets in Stone 
(Continued from page 208, 


more complex, but the beautiful results ob- 
tainable with most rock materials will jus- 
tify the effort. It may sound strange to talk 
about sections of rock thin enough to trans- 
mit light, but even the blackest, densest 
rock, when reduced to a thickness of 1/1,000” 
or 50, will pass light, and even permit print 
to be read through it. In this state it makes 
an excellent subject for microscope study. 
Much of our present-day knowledge of rock 
structure was made possible by such thin 
sections. 

At first, you will find it best to select some 
crystalline material such as a piece of gran- 
ite, for the reason that the various minerals 
(quartz, feldspar, etc.) are beautifully dif- 
ferentiated in polarized light. 

Take a fragment of rock that is flat and 
rather thin, and cement its flattest surface 
to a piece of sheet mica, say one measuring 
%” by 1", with hot balsam. Place a drop or 
two of balsam in the center of a glass slide 
and heat it gently over a Bunsen or alcohol 
flame. Do not heat it enough to cause vio- 
lent bubbling. After a minute or so, let the 
balsam cool. If you can dent it easily with 
your finger nail, it requires a little more 
heating. If you can barely make an im- 
pression in it, it is about right. If the heat- 
ing is carried too far, the balsam is brittle, 
and some unheated balsam must be added 
to restore the solvent. 

After the finger-nail test indicates that 
the balsam is right, remelt it and cement 
the rock fragment to the mica plate. Then 
fasten the mica to the slide, The purpose of 
this mica plate will become apparent pres- 
ently. 

For grinding the specimen flat and polish- 
ing it, you will need abrasive stones of sev- 
eral degrees of fineness. A workable com- 
bination consists of a coarse-grained stone, 
say a piece of sandstone of the type used 
for making grinding wheels or grindstones, 
and a two-faced razor hone. Keep the 
stones wet while you are grinding the sec- 
tion. A hose arranged to give a steady flow 
of water across the face of the abrasive 
stone is excellent. 

First grind the specimen flat and reduce 
it to the thickness desired, on the coarse ab- 
rasive surface. Next use the coarser side 
of the razor hone, and finally polish it on 
the finer side of the hone. Use straight 
back-and-forth strokes. Rocking that pro- 
duces a convex surface on the specimen can 
be reduced by cementing, with balsam, two 

(Continued on page 247) 
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